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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce differences in 
level caused by existence of various kinds of wiring and 
elements in a picture display region or in a sealing region 
using comparatively simple constitution in an 
electrooptical device. 

SOLUTION: An electrooptical device is provided with an 
electrooptical substance layer 50 held between a pair of 
substrates and pixel electrodes provided on a TFT array 
substrate 10 in matrix. The TFT array substrate is 
formed recessing in non-opening regions where data 
lines 6a ? scanning lines 3a, capacitance lines 3b and TFT 
exist. Furthermore, also in a sealing region, regions 
opposite to leader lines are formed as recessed parts. 
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-efts, 

OTIC, «ft<oiii£1Kff£ % ffift8ca>B**«fc&ftllE£n 

[Iff** 2] -#©S«Wlc®«l7t^SCa s ttJ$£*t 
SScroBilii> tt*«(Oiif 

[I»*«3] ffiiaBIb*-?-!*, #Blb9^^^a»6> 

-raffle «r«J*iKr- 9 >y* ttf+^/w 
fciijtBi^njcffi^fc r. t zft® t -rant 3 ksb« 

©mm#^££B. 

5 ©v %-f ixa»-*|;:lB*©1tftOte*56B. 
EH" 5 M fcls I* S BBM n M* tr* < AWE****** 
i: 1"5 HMt* 1M6 ^T*t*»— q[Kia«o«fl, 
8 ] iMriamftjt^ttJtoffliHKSav^TiJtria— 



2 

sag § jxfc^safe*^ we s^-/ntfc*tift-*"* 

£DQtt£aA/-C»Jft S tlT V » Z r t £<l#m t 5 ft 

[»*S 1 1 1 SSJjyS l fcfB«©«ft*^Ht«>K36 
gtUv 5 * b^-^^LT^^©^^^^ 

©ss^s. 

[if*«l 2] ff^2 75M4©^T^— ^(-IH« 

30 ^i^* b^-^^LT^^©^^:/^ 

40 [ft** 1 4 ] StJfcJl 1 75M 9 , 1 3 ©V>-f 

[0 0 0 1] 

(WTii^ TFT(Thin Film Transistor) kWi~) M 
»K Mt&y-l 3— K (£1TS1:, TFD(Thin Film Dio 

so •o«3fcfrjfe©a«»»fcjir«. 



f 
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[0 0 0 2] 

[0 0 0 3] got, ^<7>a<0««**Sl«^*V^T 
(4, 7*-**» MifmEitTFT, TF 

in 6 <OE««>ig*j§iS^fc $ *vCV > fc v (W 

tit, *nnaa0fttt<a&cTtt«ui£3MMKemT 

£ (f^x* yt>-->3 V) tf»4LT, «-BSi<£>iIi{fe 
J£Lfctf>-et4, r©BOfitafci:TEfi«*ffilcEi*i&M 

[0 0 0 4]!^ z<Dm<om^^W^is^xti— 

mc, ±.&ff>BM*mw>m** ¥a>mi$.£in±nm&Ni 

- 7 r -f © =¥ y -7Pl?£ m A L tc ->-/i4tt- 

-^mz£V)mm£}nx\,^mm ias\,^xt±. mm.it 

^WRlzMfa-t 3 Bfeft3%«Itt£> & H2Z BUSIES 

SMfoSt, (c J: 5 ¥ * y T'MflP* « BUtc 

ft 5 t y T'tr^ J: SiStfj **as§l # ffl LEiB© 

[0 0 0 5] 



4 

5 > 5?* * Sr«j£-r 5 #KRIR] J ^&«E*l£1»£-r 5 «■ 

W4. «ft*^W[-*tiE^WK*>5JilB]»«R<0± 
BdSTs CMP (Chemical Mechanical Polishing) #yl 
>o SrH-tr iCiSXtt^tfVa- h^lCtt) SOG (Sp 
in On Glass) Sr»*i"5 £ i IC 4. 5 , ¥fi{fc-t5i&£ 

[0006] ifctr, Btr34©*i#">— ^Wfcjsrtsva 

[0 0 0 7] fllo-C, v^-f*b©»*f!:t» »3SXS^« 
[0 0 0 8] ^tc, fc*t)J¥< 

14, Stt»«k«*^ur 161* Sixfc-o© WWRIBTMt 

< Lfl&gi5T-»<-t5r fctt, WWctiKlfi*«fcSL 
<, Hli/jifP«*i^Si:*S4:*K3^ h±#Sr«< i 

[0 0 0 9] rro«(D«^5t^B(-*J^T, # 

"0 $<Tt7U s/^-^^n^ F-^^itUl>i5l-t 

50 M2wmsx*m<o'&tt<r>m%) bT-?m<Dm*tc 
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it, z.fiht^^ti^mmm. *> t>;a< 

0, ilWU 0 00 OtV^ hn-ACt* 

[0 0 1 0] HlcSfc, m&h=7>Vx*$:G-Mmzffi 

(TFTTKSSfll) K**K*Rlt5*&#*>5 
ris, r J6*|«(0»«ltTFTS:»fifcL 

t>JS*pLrb*9 0 Sot, zom&ichm^ mom 
mm&ft k*3 ft zmmzmm-t it tb^mtmmnw 

[0 0 1 ll **Mtt±J6LfcWIH^I^***ixfc'b 
[0 0 12] 

iSTdxTfeo, WiE-*roa«i±, swa«ft3t^*w 

[0 0 13] *»M©*l«>««3t*««fcJ:ntf, - 
fefttf . S"-/w««fc:*s«- 5 3\ * a UBRoffftKlSB 



[0014] fSffc^fSWroasKoWft^SEWwiii 
*fE**u-efc3. uuec, strife 

as£ Cfc 9 &v >©3rt?^ 5/ * ?-+*^#fS£ Lit <o -rz 

[0015] £t±ro <fc 9 ^*«WrofBiro*«3t^SilI 
fc.fciur» T9?-4'f'* hi) rxmmtt. y ->y-7 

^Ms^®«ifcis-&*^ofcr i: tea L-cj&wtas 

JMtBit Kfr o d £ t Wfig k 5. 
[0016] #3S91rom 2 <Z>**Ufc¥£Btt-b1BllUil £r 

[0 0 17] *«M<ojB2(75«ft3t^»«^J:ntf» - 

It, Ktf^±fcspaflsSix4. *V*HU B^«S^^< 
Dfl^icfifetvlf, ->-^*K^*5lt55l^(±SUga«6©# 

so iu-ea ufcja3£fc<£«$*K iy-/w««i-t5it5¥ta 



f 
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[0018] *mw<nm2<Dm,fzft,¥mmz£ii 
«, ±^<D^\<Dmn^mmnm^tmm^ mm® 

iottis^r^ fe&bm$xte-£< mm^mm-ztz 
nx-mm^^n^mmx^ z<dx\ ±^mx-h 

^»n?>o tLT, TFT, TFD^WSflbSrf-Sr/Bl^fc 

*lcS3»t6«JI*r«irc* SOf. y TUMfttfftJt 
MlHBfc**#*r*BJ:*4. It, S«Pffl©=¥ 

[ o o l 9 J *389i©3S 2 ottftX43RB0>— 

[0020] z<nmmc£tit£^ mwth i ?>i?xfK.£ 
<o mmmmmcm%ft&mKmW}&ftt>iriz> t.ftt* 

[0021] r <r>mm.x*tz, ffim-j5<r>mwL<n>mtznM. 

t fc^+*/Hg&£]ifrlB-:£©StR©M;0»ibjLT«5fi: 
[0 0 2 2] r©£5fc*liJSi-*Ui, *3tefit#TFT© 

J7©X<&©{Sltf» <b (DM 9 3t^*s Sfe^ •¥ ^/i^S^tc A#t 

T F T<D&&tf£<k-fZ Z. t fifcV \ 
[0 0 2 3] #?§PJ1©SS 1 ©SSStt^tt©— ©IfrlilX 

9a*tt«tt, ^«:(3gaB$ttTt5 19 , mease 

1MB— #©WEtt, «rlB«*l*^m>Ktffii-5 

[0 0 2 4] ro>««fcj:ixtf, 
WglgffliimfrlnZ T ? *r -f yOUi-'* y h U t x 

igS)*'ii:coffi«,jt^H^^$^^ o ^lt, — #© 

W^Si(C*rL-C¥ffl{k$tv5 0 #J;Ltf, T F T7^f-f 



£* t &&&t zmwzw-mt-t s r £ t> btie £ ft s. 

[0 0 2 5] **SH ©US 1 XteSS 2 0>m«%4fcgB<z>fti 

©«g«i-m**, miE«sccDss^{4, BtrSBS»©w*m 

[0 0 2 6] r<75ii«{rj;ix(l, iii^m^lc«^S^(c 
5 R©f*» — f>f-M/h§<tfc7y y#^ 

fcCX¥-mk£h,5o SEot, ^ft&©#£(cig@Lfc 

20 [0 0 2 7] #$g0J<Df? 1 2 ©«Sltt^fi©ftS, 

©ffi*:CH:**, lHE-*©3ES«t, llWE«ft3t*4Mr 

%i£MfaTz^mmmz.mA;X'M&£thx^Zo 
[oo2 8] rro^aK'j:^, wmmamm*i&<w, 

[0 0 2 9] *&WV>m 1 3il4^ 2 ©««**»l«©ffi 

so wfitn-m** , fitfiEm^3t^fC©fflB^*iVT^is 

-*f©S«^fflSI'«^-T5=¥^ v7#mA<Dis-»tt 

»i»Ifti-««l«lcE«**i,fc±Eil»d»fellWE5^-/i'*t 
fc»|pI-*-S«*tffilB!*nfc§l#aLB»Sr-&*, WIS 

-*©««»*, jwnE«ft3t**w-sr5fliiti3»t*iwr 
m^m^xB^tix^^o 

[0 0 3 0] i©««KJ:iiff % —*©*««, 
40 SA/-CJ^j*StiTV«5©-e, /w««K*3»t55l#Ui 

^rfflv^Tv— /i^«t*5»t5aSSr(£i^-e#5©-e, -> 

«ft***K©Bl^tt«©«l»«:J: 
19 A < ?f 5 r. t \n X <9 Wfflfitt«***s rT«b t ft*. 
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[0031] &&w<om i xntn 2 (omfs.jt¥%iS.<r>{& 
[oo3 2] z<vmm\c£iruL wmcm/vtL&ftnm 

ts» i/-/vmmz&i<^xmw:izmA,tmft 
[0 0 3 3] *®w<Dm i Rxm 2 <DtiL<Dmmx\L m 

T^ffc^ftTV^S -HWt LV\ 
[0 0 3 4] wCDffi^fcin.fi, DflttfcfilA/^SMi'K:* 

fc*s *ro*Ett:5Sft-CV*5. i©*>ftfc*ffifcit*1IB 

mm&Mifctzi:. Mmmwufte. wtfivthrot 
ft, ffiM«»i*©ffiT, *7y— *0>±jmjs«>W4 

[0 0 3 5] *«^0fgirora%¥3Slta8&2r&M: 

ft s e temte±\zm&.wtfiizmAstz&Mzttis-r s w 
v ^isimt^^tt h,im& &j&&.-r s ^ y ^ v ^ig 

t . «rEIHl*tt«A/««^Sr^tPlltria-*©»K±l!:itt 
[0 0 3 6] *»Wro»i<o«ft3t¥*«©»JS*ffite 

iixtf, 5fe-r, — *©a«i:**spfe4»K±^, em* 

y^7:7-<T-ft£fiJc£ftS. 3L-yf-T/91fi. 

ui/x h ft Lxmfe&fmtzii ft t>hx^ em* 

JcaA/««B»j»s?K**ix5 e Sot, ^yf-yytDftrffl 

&<Bifi*«£&traftnett**M;£iai#?&j£ £ ft So 
S«^3*LTDfl4ft©ffi*SrJKj*i-fttf % ^co^(75#flX 



70 

[00 3 7] «§I£<DS? 2 0«ft3t^S«©»3t*«fe«: 
* 5 ¥ *«S±fc IWEIID«K^«»»K:»i6i- 5 f 

Gift SrBf tSMPF -C^^-T S i^fi£lS t *ff *. So 
[00 3 8] 2 ro«**¥a6*©«3ft#8.fc 

ifttf, 3fe1\ *3¥fc*SK±fc, DO** 

y^77-ft«$ti5. x-yf->VtK rro 

u--^ h^^-^Sr^LTM^ra^tfrfcft-C, EM* 
fc!SArrt!«»ii»J«Sft5. «Eot, ay^V^^M 
fillets P!WfclcttA/*r«^©«S^Btff«r1W»-C# 

tc, «&<DW3(SSfo 1t»coiE»*^S.U^lc»iE«ft^ 
Sf^MSffT-ffM^ftSo ft^X. _h»Lfc#*0l0>8 2 

rom^Tt^sie ?r ittsw^j. imm-t s r t «sa*5. 

icnft-tZtirtX'^&m 2 ©««3fe*3!i«S:K3j|-C* S 
wt?, ^WflJT'fcSo 
30 [00 3 9] *%^ro|gixtt^ 2 rom^Tfc^SfiroS! 

hJiy^V^XS^tf. 

[0040] ifttf* !7^.y hiyfv^i 

^ftSo r©J;5(c[!^]^{cffi^fc:^cDffl!|^$r7 i -^ 

^fts, Mx.«, sKy->y aj'WWiscijj"*^. 
"o /\&mic&\,^xmmcmAsizuft<om&&'r-s<ftx& 

Z<DX\ ^-/v^«TSrilS5lttbLiffl»*^mtt(-tt 
^v^ttv^BiKJgfiKSftfcJBiSEII&^lSHtTffiffiSrW 
«JoT9l#EIi-Eilllffl.»Sr, »Bt»B6ft«fcJ:5»*J. 

oitfe^^a i-^-r s r. t h 1 1£ s o 
[0041] *&w<dzo£ 0 tmmmmnmmmt 

[0 0 4 2] 

so [0 04 3] («^3t^e©Si«*^««c«-*ittS«i 
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£*, mmmm. s*gtf«$}ifcTFT7ws 

«<B*B^r3««0m*W©¥fl5B|-C*>9, 0 3J4, 
12©A-A' WHEH-CfcS. B4I4, Jt&Wc 

ml H3ai«a4t*sv^rtt, #ji*#*iswsrBiflu±-c 

*SR£gftibL#>-C;fc3 <> 
[0 0 4 4] Ullcfc^T, 

tiitm%i<r>mm*. mmn& 9a t ^mmmmm 9 a & 

SWUtSltftOTFTSOtmO, W4fc«*##*& 
Icg^tvC^. ^— *8l6 aKgt&t?Hffeir§-S 

i, S2, snii, ^<nm^mmfti\zmifc\^xhffi 

FT3 0<Dtf- McfeiEig&3 a^«^(d^^tvT*5 
9, FfS&co^-f $.>?X% a fc^Kxfttdjfeac 

MtGl, G2, * * * % Gm^ rcO|lil^)«^r-fPJBi- 
5 4 9(C#W<;$ftT^-5„ i$fg9a|j: v TFT 3 0 

*-Cfc5TFT 3 0«r— JtJHBJ^tt*©*^ y^fcBJi; 

1, S2 ( S nOf^*^ 5^-C»#i&tf. Hi 

'SMJBtUfSl, S2, Snll *HrJ*£ 

£JWIW«JS£*t6. «ft3t^*Jttt» EPiPSixSftBEU 
-</Hr J: rj ^^roEft^&rtMftf-S r. h J- J: 

So 

[0 0 4 51 S2tC*JV^, m^5t^e<OTFTTU' 
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a (£flMV9a' 4 0 H*W«j*£*l-CV^) *S»tt& 
*ig|6a, j£S*|3 a&tf£**3 b *R«-&ixrv 

3^**36»e>*5**i*Ji 1 a©5t>*ac0>y— * 
* h -fc—fl, 8 £r;fr LT^SMWS 1 a <£> 5 *>^i* <Z> KM 

>o 5 <t 5 C:££f!L 3 a iSfi«*ilT* 5 , M&m. 3 a J4>7* 

-y-mmt Lxmm-tZo 

[0 04 6] m&B 3 b 14, jfeSH 3 a fc&o "Cliff it 

f,f-?«6atiBottia«! (Hf» -h[iQ#) IC^HJ 

[0 0 4 7] H+*«l-C*Ufc®S«>*tt«i*fc 
Wlje*«l 1 a#»tt&ftTV*S. 
ttiCH, ft^WMlJiTtai 1 a(±*^r, £TFT<D'> 

[0 04 8] *mM<DMmx'temz, m 2 «f^±* s 0 o 

tmtt Lfc®«t?tt, TFT7H *«*S|lfl^{cSA/ 

«tcB 2 sutm 3 Lxmft-rZo 
[0049] m^m 3 (Dmmm^-rx 5 m^Tt^ 

Slfitt, iSW'S — JtOSffiro — {$I£rfiffS"3"<5 TFT7U 

<O-«Sr*J«i-5»lRl*«2 0i:*r«*.TV^. TFT 

30 2 0(4, «*.tf#9*lM8^3?*KA»&*<5. TFT 
7WI«10P1 B*«ai9 ai6JKttfe*tr*J0, 

I±\ I TOK (Indium Tin Oxide®) t£Z<DWW£W& 
^fcEl^Kl 6»4«Atf, ^y^fU'l 

[0 0 5 0] fife*-, ^I6]S«2 0{-H, ^<D±m^^ 

xm*im,m mmmrn) 2 i^»te>tvr*5»), -^^t 
fiyicii, ^fv^a^cogf^oEiRj^a^it^tLfcE 

40 [6j)K2 2^ftP>jxTV>5o *f(RlSffi2 1 &mZ.tt. I 
TO«ftif©aWSI|t*tt«HI*»&ft5. SfcElS)l2 2 
{4, aKy-fS K»Btftif©*1»«flll*»feftS. 
[0 0 5 1] TFTTH'MlOCIi, 12 3(^1-4: 
5lc, #H*«i9aJ!:B«W5fl[«fc, #S««@9 
a Sr^-Y y^ymn-tKWm** yfy^fflTFT 3 
0^(tP>i^rv^S„ 

[0 0 5 2] >t[6)S4R 2 0 {-14, Ml -El 3 IC^I" 4 5 
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TFT 3 O^ifrll a(Df^;l^8l a 1 ^LD 
D (Lightly Doped Drain) 1 b St/ 1 c (C«Ai" 

SltliftV^ STM, SS2JgjteBl2 3tt. ^yh^f 

[0 0 5 3] Hii§**19 a £2tft 

Ii2 l t ^*tEt 5 <t 5 l:Ei J tit T F T 7 S 

m i o t Mfamfo2 ottom^tts w&m^*4t vss 

JM**tAS*u *«3t*«K» 5 0 3S^^stL5. mm 
***Rl5 0tt, BBf*Bffi9 a^ex^B^PPJPSiX 
TV^4v^ttt»-CBrtiili 6&tf 2 2KJ:BBBfc«)El*iltt 
Mt5 0 «ftJt^*RJB 5 0 tt, «*tf-«Xtt»« 

X « (75 ^ ^ — * ft A $ tt T V ^5 o 

[0 0 5 4] H2&U 5 ia3^*5V^**16^ffi-Ctt«F 
(C, f^|6a, Mi|3aMfii3bt^:T 
F T 3 0 Sr^tf H 2 tt±.tfi <0 Vtom»9\t*tl1tM S « 
<&««K*5l^-Ctt ? TFT7WSS10»W:^ 

T^M$ttT*3 o , ztiswoimmmm 9 a kbk#js 

«) tC^Ttt, TFTTWlfilomftCfliK 
[0055] TFT7WIttio^^j:5i:|ig^c 

tt^TffM£ftT^5fc#> s 7^|6a, ^3a 
Xl#S*»3 bM:TFT3 0(D±^tr{iSi-^ia^ 

[0 0 5 6] ***0»ttTI4#fc, 7^|6 a> jfe 
SEi»3 aM§I|3 bft;i:TFT 3 0 3j«ttM4Sfc 
»Cftbro#*iEII^TFT3 0S:irtt68«#** 

fc¥fflfc;Sit4. ®*mffi9 a 

S15 0 ^»rSi-*-5^*BB P««Sr[ffltt^tta«)ixTV^5 

-So 

[005 7] fit, t'CO^(C*3lt5Sa[6]Kl 6K>fl5$ 

ftBn fin$£*> rt 5 Eftflt 1 6 <75 it; * ic^-fr-fr 3 a»fiff 

«T'fc 0 , W*.tm 3 4>±ffigo3fll& ft 7 0 <0±Jj\C& 
(tSierSlMl 6<Dil5£Sr£-fc>-ti:5£ ^CLTtiU T 
FT 3 0 *»P>#l-iXfc**i» 3 a^S^3 b<D±%iZ*S 



(8) 

^TOT^jS^Sr^L-CfciVL, T F T 3 0 lc*f [Rj-f- 
fe, Hn«*a»fc**L;/HR«fc#LT*T*Ofcfea* 
fbroS&m^#t>Jx5. fet, J: 3 if 

[0 0 5 8] LT V 

TTWSffil 0K:StLriHlttoa*Sr»J*-r^tf, * 
R, JilWlft*«*«:»fifc+5fcft©CVDXg. 

[0 0 5 9] 4 (r^ LfctfcWJ-Cti, T 

FT7WIS10' IdJi, Pfl«roa^ySS^:<ffM^^ 

^fCS 5 0 ©Jf J?»i. Hnfi*&#gfln«tt£-C*HK: 
0±©JB2*3tllE'2 3fcJKtfTSKHn«*«r»5»'5& 

[0 0 6 0] w±<Di pJc^mfeo^tititf, 
^nKM 5 o ©x^c ^i? y ^-^a ^a***»mfcx»3? 

[0 0 6 1] S3»c*-f i. 51-, H*^'f s/^v^fflT 
FT 3 0l£&*Mft'^5&ei-*3^TTFTTU'l'2« 
1 0 ir#BJ*X-f yf^lTFT3 0 tWUflKfi, - 

iu^feica^ic^ i m^tm 1 1 a^sftbtvT^s. 
i mutm nait jfjL< f4^aw*i*M^«-ca) 

5T i, Cr, W, Ta, Mo, P d©5 %CO'pt£< t 
bo ff , T FT7WIS 1 0 ±<Dm 1 11a ©ff^ 
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14, SftliSftKl 1 a^fig^ixr^5W-e> TFT7 
TFT30©f + ^/«la' ^LDDi^lb, 1 
±fc J; "9 mm x ^ y ^ > ?m T F T 3 0 

-5^ii4#v\, 

[0 0 6 2] iEic, ^ 1 ffi3feflf 1 1 a i:1fi^CCDBj#^-r 
7f^«TFT30 tCO^fCli, f lirWIl 2 

-WRttfeftTi^S. l&iJf F.9iS&i:Ki 214, mm*<<v 

in i afrbm%ftm^z?tibizmrtt>frzi>(DX'&> 

^lilF B ^»Kl 2f4, TFT7WIS1 
OcD^Etc^&^ftSriKJ;^, Hf^^-Yy^V^ffl 
TFT 3 0(Dfca6«TifiKt LTro^Hg^t^-rSc BP 
TFTTKIffil OW^Sro^f^fCfcltS^ 
i56^('^-5??-^T'lij*^'l' s/^Vi/JlTFT3 

fc^W^kSrESC^ir^T-i:?.., IHF B 1iMl2 
(4, #>I;U4, NSG (yyK-/h->^-h#7 
, PSG (Vsi'Vtr—hXyx) , BSG 

-{r— , BPSG (*c>!)y'>H- 

m, mt > v = e> 4 5o gs 1 jhrhmmji 1 2 ic 

[0 0 6 3] *jllfi©?K»T?»4, y- h*feiklg2&j£3t 

1^5. 4 9P*S(~I4, imSflciiaOMMK^^ 
«1 e?)\ t^-^^6 aatfi£S|3 a05Tt-®K$*X 
T, PI C < f-?l6 a SViaS 3 a tiBoT*^ 
Sft*3b«B^lw|6«Bt2«:^Lr»l6lE«4'*fC. I? 
if«SilS 1 f £$*u-cv*6. ttte* 

<0tf!)~>})=i >-gt±K»J**n« T F T 3 0 roy- 
[0 0 6 4] f-?l6aTro«*MSI 



76 

mn9 aros^fiSrit-^-rridsajfesfcfe, 'h^-c 

[0 0 6 5] E3(CioV^T, iS*^'!' yf^^fflT F T 
3 0I4, LDD (Lightly Doped Drain) flfigSr^LT 

10 * £ ix 5 ^MfftJf l a tf>^ 1 

a' . tSS3 a t^*i 1 a hi 
SUR2. f^«6a, ¥«{«f 1 a<7){g;g£y-*ffi 
(y-*<HLDDffl«) lbSOiaSKK^iJIt 
(KWl'iLDDWB lc, ¥«#llaOXSl£ 

y-*«*£ 1 d ^m-itsss k w vibse 1 e zmx-x 

V^3. ilSSKKyffitl etc (4, K8c«>B*Mt& 9 

7-^*.jV<D T F T 14, * t V "> 5 *IJ^ S fo 

TFT3 0iLtIV^tl5rtiS#V\ ^HJS^ffi 
T*(4#{^x-^«|6 a 14, A 1 ^©(Sfitt^^SK^ 

30 = h*-/U8^«->«r?gfig$tVfc^2jgrfll6IS 

^h^/WS^Lt, T-^»6allilMy-^« 
ttl dlw«ftW»«*ifrv^5. t^-^^6 aS. 

t«B2»IB»ftlWil4©jHc«:, MttKKXiKle 
^<D = >-^^ h*-^8^**ixfclB3«DI]»fttWJ|7 
«^jxt^5, :o»IFW>|ltle^ = 
>-^>7 h*-^8Sr^LT, W^mH9 af4iU8t*KV' 
4>mmi e^^:«^att«tt^Fi^■r^^4. mr^(Dili^«ffi 
9 a (4, r<Oj;5tMJtLfcf3ir«K7(?)±I 

^«cl e t(4, 9^-^i^6 a t^-fflA US^il*i3 

[ 0 0 6 6 ] KSS*^ yfV^T F T 3 0 f4, $f * L 
<J4±J6©J:5KLDD«jSt«F034K {SgSV-^® 
«lb SVfiSS K W-f 1 c *><Oft 
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[0067] -£tz&Mffi.(DMmx^ mm 

fflTFT 3 OtD-y- bM1&3 a &y — KWT^ffiiS 

idwi em\cim<D^-mmLtc»^^y- bm& 
t Lfc#, ^}xb<Dffi{z 2®u±w- hmmzsmv 

14 h y ^vy- h£LhT*T F T «r«j*-f *ttf* ^-V*^ 

J-7m<v%M*VkWrt-?>Z. b&X%Z> 6 rttibw^ 
- h«ffi©'>*< i: t l«SrLDD*3fr»?»3»-7-fey H8 

10 0 6 8] — Jftfctt, tSffilafflf^ 

/HH*i a' . IlSy-^Wi bMISMKH 
c*?ro#y v-y nyfll *j»A»H-5 4:*y 

-> y => J: 9 tftm.mam± l-t 

L*V^fflS5^>C yf>^TFT3 0© F7>^?H 
1±^«fb"*-5*s, **S6cD®ffiT-»4, *Slt3a^±{i!l 
a»ib«5 «fc oizf— a fl^A 1 ^CD&ftttCD&flS 
^fe^J&£*LTl^5tf>-C, '>£:< a CO 

ftt-/«la' RUtLDDitib, lc-©AW 

5K N «x-fyfy^TFT30©Tltlt s£l 
SftKi i aa»»:»t6*fcv^ro-c» ifc^ff 

II a©ft^l^«l a' MLDDftlb. lc 

[0 0 6 9] *HJfeC0^li-e»t#»C, fgljgftKl 1 a 
tt, ««roft#«$#fc$M*f<iF;h,-C^3. Sot, Wit 

•3ie*Btlw»*i-5^ hu^Sr*«tctt?d-C#5. ico 

1 1 a g#<DX h UXiZ.X'ommxJ 

3 0 ©Wtt*S*iki-5*»**»tB&Cr. 1 #10*3. 

M, «13S*«1 1 a ttftttfcTE&a-e-Ffc, 

[0 0 7 0] % 1 j|%K 1 1 a COffilccO^^lfB^ 

l± , J£*ffc«x liSs*»#l::*Si«jS8Bt $ *lT t J: v \ 

asitt^Bii i a is, mntir.k£titi®mm3 

I2\ $ 1 &3fcB& 1 1 a KStiSieilSixSlffi**^ 
^ffiTFT3 0t»Lf 1 m%m 1 1 a OttttXHuPSE 
SMSSraiff rirttfcvv, #*i&l 3 b SrJgmtefc 

•TSrir-C, 0coB2^^^filHli: L-T^ 

BftlElB, x-^i^lEtblElSS^-) l::ifc|&3it4ft*«U 
IEffl;«i«?wS«ft«, ^iftWiSiu *ffafl«2 



[00 7 1] #3BSroJBa-efi, JglftHBt 1 1 a <Z># 
Stfpfl^te, H**W yf^fflTFT30©ft^ 
ilia' lc:>Pti-5it^*?T 5 ©fc&KfcWfcfcJWftlS 

V^T, y^-^^6 a^tli3 a t Ggft 
ffi) as»fc3*«fc*ffiRte»*&ixT:l39, «367 p o 
■fe^^JC S&l&ftlBil 1 afc*HU*v^iB**»rit 

Sell 3 a k&isa- b It, 
{fci-* »rtBtt*{S< a*5©-ejfr*j-e*>3. 
[0 0 7 2] tii3bi4Si3ai:lt R- 

<dtK y -> y 3 >-m* e> tt 9 , g£8£4 7 0 ro^i;^ t 

->fy^fflTFT3 OcD-i^- b^K2 

m-<omm<mi>>> & * 5, mi ^a^fimn ni> 

l*^-f yf y^ffiTFT3 0©f t^;«ffi«l 
a' , y-xf«id, KK^le^ili, w— 

<o^m^m 1 a^e>/i5o rcofc*. tfttwis 

1 0±iiJBriiS*t5«Ji«3SSr*«ft-C*» Mid, ^iB 

Sf«lH3 bWjfel§3 a ^R^iC^T-t, #9 
#4 7 0 ro^mffUXT^^ 1 - 2 *|BI*KJBJ*T 

[0 0 7 3] ^±P*ffllc|ft^ Lfci^ i^Htt^ttic i 

«>, JBl«3tffltl 1 a^Slfta bSrJRffl-t-SrfcfcJ: 
•5^1f^C0 D o n«Sr^*oo, f-«6a, ^^3 
a, TFT 3 0^I-J!JDX.T, l\tlb(OmSM3 bRXtm 

y^— ->b >&i&m&tix\,^ tmtifK. mmmnmtf 

[0 0 74] (*m5t^l$B(Oii32ffi«SOJ->-/Wffi^ 

5fatbm7 &$s:misxm.wirz le msi*. A^m,R 
mmx-b*)* m 6 am 7 <o A^wiztsv 5 51 1 w l, 

E»Srlt*L-C*i-iFBB|-C«>»3, HI 7 (1) XB7 
(2) 14^, HI 6 CDC — C ' Egfffi[HS.TJ ; ig5COD- 
D' Kff®IHTfc5o 

[0 0 7 5] 151:^^ TFTlffiTKlffilO 

ibUI^ 1 0 4 (C^SHlgltlHlSSft^ 10 5a ^S|B«I$ 
tb-Ctit), 7*-**§UfBfoIII8&l 0 1 tv—zuffl^tcOPfl 
X*|pJ (C«ft«>iSttfll#flll 1 5 

/^IfiH^-O^o tUT, x-^^6 a C031ft«|±{C 

*3(ts->-^ffl«T(cii, x-^<8I^«j1e]Ki o ia»e> 
ro-y-^y v^®igB«iflr#i6i 1 4co-gBT'fo5?it 
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f+i LStilft 3 0 1 a mm l &fa%1& 1 1 5frb<D!pffl£M 

3 0 1 b*>6>*«5l*WUB» (WT, "x-*i8ScD3l 
SfflUT k#-*Z>) 3 0 ltfKttfeilvC^S. «Wr, 

ttMbSlKl 0 4d»^©3feaE»©§l#aUE»4 0 2* 

Jtttt&Jvcv**. 3ltffiL6B*l4 o 2(4, 

i^ilS (*iim@) Stelae i i 2Sr-^A/-ev>5 0 rro 

*ff6]fll^mftSa» 1 1 2 13, ±T*iiffl^ 10 6a 
±'K*»#1 0 6Sr^LT*f[6]S*2 OK:»J***tfc» 
fS|«g2 1 (@3#RB.) Id^gtbT^-So x- 
^SsftlslSgl 0 llc3f3t«acffl«)«**A*i-5fc»f> 
cD&ffiffi^-i l ltK x-^iSSfgfttsISSl 0 i£MftL 

[0 0 7 6] |§I 5 d&^T, TFTTKSfilOit: 
(4, T-«6a ^ffi«flH9-*Brft©^-1' 5 ^T-fWQ 

'J >;/le]S§l 0 3(4, afilc|9;»tt>ix7ttt«: 
<DX-f v^-y^m- (flfljtrf, TFT) Sr<S'^T*Jt), 
Sic (0!l;tl4\ 6*) ©•>y7;u-^7i'/«$ixfc 
B&fa ***&«c0Pi{M&-SHft i i 5^?>§lt(±JtE^3 
0 l b^^LT#*A^)$ixSi:, jfeSiHiBft 

leis&i o l^b-y-v^y >rm®mmm^mi i 4&tf 
5I#uuei*3 o i a «rtft-UT«i&**i,s*^y 

t^y y^L, a-x-^lfte aic^JD-t-5J;ptrfl?fi8 
£*ltv^ 0 ffi, iJ-^T'y v^BSgi 0 3|c^pxr, T 

FT7WSS1 Oiid, fc»(©5*-*»6 ate3r*« 

[0 0 7 7] H8t»tJ:5t, x-^^co^ltffibga 

T^5o -t LT> 3l#ttiLffiiB§l3 0 114, T-^6a 
fclBtA 1 ffll*»6>«fig*ix-C*S0, H7 (1) 

#!l*WLE«3 0 1OTttt, ^SH3at0 

[0 0 7 8] ft, 12 5X1*13 6 Ilii^t, Mft&tiL\ZtBt 
IB 3ig3fcSf 5 3 TI-**ffl«)li*Sr«fifc-*-5iE5«f±«V^ 

[0079] ms[zfm.tc7k&m<D3\$mLmm 

4 0 2(43-*, XXmzMTfiTlS V , tiBSg-T SE^P 
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14 0 211 jgffiRe a ir^C^y v-y a^Bt^b** 
SffOfeiJ, 17 (2) (C^-rJ:5<C, ^§-§1 ^ £±J UgB«S 
4 0 2BlKlt 5*-**6 a fcMCAl 
ixfc^Si-EiU 0 l jJSRttfeftTV^. 

[00801 17 (1) M17 (2) tea*-*-* 3 fc, 
*SHfiroJKlg-Ctt#tC, T F T7W 3&E lOlt v— 
^^*5V-C5ltWUiBiS|3 0 1X^4 0 2^St(6]-r 

znmmmzm/vX'fcktzfrx^Zo a^t, tft 

T U-Y St£ 1 0 ffl|CD v— /MRt&ClfcV «>— /Mtf 5 2 K 

{?¥aic$ti-c^5„ rcD&m, •>-/umm\z.is^x. 

~>-/l<tf 5 2\£mA£i%tc?7Z.7T'( 7 * tf — 

X4St»=¥-ry7^f3 0 0Sr^-LT*^5^«m3SB9 
Sfe^M7<DE±(^-^ltc^m^^5„ Sot, 5I#WL 

[0081] it, m^mmnm 5 0 icB-rsiii^ffi 

^co^Etv'— A4f 5 2tffi-*-5^>— /vffi«ro*fficoS 

rrortii, H^ro»iBB{ktJ;5m^3t^RJi5 oco 

[0 0 8 2] -5-LT, *^ig(Of^T*tt«flc, /uffi 
^ElCi3V^T, X-^^£D?|taLiai^3 0 l(C*fLT 

I*, sKy ->y =i>'m*btezy$.-wm3 0 2*s, ^2 

»Wtt«kffl!4«r^LTaJi3gj4SJirv^5 (0 7 (1) 
mm) o fe*, jfeaS£«l©3l*aLE»4 0 2i::»LT 
14, AlBti6»b<c5y5-Eai4 0 l^f 2fMlg 
4Sr^LT«fJS^fiK$ttrv^5 (1217 (2) #J$) . 
or, Blfe*^M*Sfi<D±TOiafc*i*-t5->— /l^*K»C*3 

fe&»3air*j rt 5^3 fimifiikw 7 (D^aws * t 

W 3 0 0 C J; 5 S«r B 1 ^ ^©MflUiSJf ZE* t © fc ft 
[0 0 8 3] ;:-c, v—^^i;*jit5^-tfKJ?cDP 

S^CD^5-Sa^3 0 0 1{4, ?l^aUIB^3 

0 1M4 0 2 i**^f-iSLtt<):v\ rcDi 

«g3 b^miJg*iIl 1 afficDgltmL-IBSI^i: LTflJ 
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[0 0 8 4] #ni&<DM1&X°\*, \M 6 \C7jk-f£ 0 \Z\, m 

2mmmmm4: (H7 (d mi7 (2) tens 

7L^^-/c=^^^ ^3 0 5 LTsCCl, ^5- 
lri»3 0 2li, §|£ffiUEi&3 0 l^m^W^SixT 
^5. ra«t^ y?-i!i4 0 1li > §|#Wtg[ii^4 0 

3 0 IS. 0^4 0 2ii#* 2oroitl (AlKM^U 
->y=.^) ^ftSJCAflfitSr^-fSo t£oT. {fix 
tf x ^-/MgJ&TI-fc^-C^ y^ttS 0 OlciS)^ 
£S:»tT§lt£tiLfiiiS£3 0 llli4 0 2 #|gr*S LT fc, 
sK^li, T F T7 Sffi 1 0 Ilifi4*l6lt A 1 W 

wmg^iR2Jirp^^4?r5SoT7Ky ->y 

§30 2, 4 0 2Tf-^H"C<b&l\ ) 

[0 0 8 5] uu^^ta.^ Ltzx o ^mmmm^x 

[0086] ft, ^mM^mmx-n, m 3 &xfm 7 

xo\z s Mmzm/vtz&ttfiiz'&T.nx'mi&zixz, m 
* y -> y 3 us?* r. t #fcv\, 

->-/Hg«T£SI 5 51 * ffl LG«t;o> fo Dfl^l' 
£^T?^*v*E±fc»j**;h,fc7 f -*»«»lHlBl 0 1 
^3fe3JE«MBtbEI& 1 0 4-.|fijftTffll«S:*«JoT5l#|lI 
1-K»«I$£«\ J: 0 »IIJaoJttt«j*fi 

Sr5l#lE]i-roH:*»-e«:*<» E»^A<0JBCHi:*5. 
[0 0 8 7] (*»3t^«ro»3t7'ci-fe^) fcfc, £i 

^r, usa^m l^mmvxmm-r^o ft. msfr 

6 El 1 li=§-Xig^*5ltSTFTTU--YS«{l!|CD#g 
£s S3 i:Pll(c|l2<75A-A , »EH:*fri£:£*-CijH- 

-xMmxhZo 

[0 0 8 8] %-f , El 8 ©IS ( 1 ) (^-T J: 5 Id, T 
FT7KSS1 0i*S^StS«w»U-CSJ4:tt3:s' 

ttSS&LhiiMx — fix— ^©&v>QI]:t£©$l^£7iM-f 
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£*Ui» SF 6 /CHF 3 ^!:ffl 

1 1 H25 2 9 O^^* h 

n-A/min h o-A/#) fcfc!), ftfrifc 

flU 7/9 0T*fo*Uf^S'^>":7V- M*5 1 6 9^V 
hn-^/mini&D, a^-it^ 2 3 / 6 7 TfcfL 
fif-Xs^l^U— Mi 4 2 9 hn— A/min 

t&So SP*>, SF g/CHF 3^f^<0«S-&itSrS5gi5i- 
5ii:fcJ:0Bfa»*y^v^u— tot 
io 3fSI©«aF©|!flttroa*4r»fifc-C#5. #1-, K/Stt^ 

;l©J: ? d K 7 -T ^ s/ ^ > ^ SQ-SK: iott-^mi^ 
X.ti 7 8 0^-V^^ h ta— ^/minSS^ffiV^S'^^ 

[0 0 8 9] rrt'tiLOl N 2 (**) ^©^F« 

tt#*#H^J.oii§ 9oo~i 3 0 o'C<oi*}fi-er=— 
so MQjSU ^{-JUS$it5iS5a7'n-tr^{c*5»t5TFT 
7WS1S1 0^t5ffi*^ft<*5J:5tClW«!!a 

5:1^ ZWL&fr*tlEl±.<01BMX'3&jimLX*S< 0 
[0 0 9 0] ft, 38?»Rfc**.-C» ->y^S«, ^ 

feS^liL-C, TFT7KM1 0Sr«^LTt.t 
V\ ^CDISr-tO-v^dr^^^fettS, TF 

40 (75^y^M tt, ^J^«, (i) -t*#B 

[oo9ij ftid, xs ( 2 ) i-^-r J; 5 ic, 

Cr, W, Ta, M o RtfP d ^©^JR^JR v" y *>f 
K^<D&JR-&&&§\ X/<y^^J;9, 1 00 0~50 
0 0iV^hn-AgS©ff N if*L<li^j2 0 0 

so -(Sj, Jg^Kl 1 LT#y v-y a^lgSrffivntf, 
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[0 0 9 2) SV^ TM (3) l^-r±5tC, 
Itmi 1 a<D^9-> (I2W IzMfc-fZ^Vxh 

[0 0 9 3] &tcx». (4) iciTjH-J; 5 ic, SSiiiftffg 

1 1 aC0±l^ iSSJ^f^. ^JEX«MffiCVDi£^(Cj:'3 
TEOS hv • Ji^/l" t/VV • ->U <?"— h) # 
7, TEB (7=- h 7 • • h I- — h) T 

MOP (-r h7 • ^fvw • it^r'y • r) 
^£ffl^T, NSG, PSG> BSG, BPSGftifcD 

mH&mi& 1 2 Wjf J?fi, 9SJx.fi, & 5000~2000 
0 ■t-^fx ha— J±k1rZ> 0 

[0 0 9 4] ftfclfi (5) JC^-f-Jcp^, SlSW^ 
mmi 2<7>±.\Z^ ^4 5 0-5 5 0^ £?£L< JiJft 5 

o ox(ottm^}&mm^x\ mmffo4 o o~6 o o c 

c/m i ntD^e/ ^V^trfflV^fc 
iffCVD (ittf, ff*20~40Pa©CVD) 
lei 9, T^T^v-^yHSrMtS. 
^3H#lffl^<p-C\ ^6 0 0~7 0 0tCTiSl~10^ 
Pfl, SfiLOt 4~6^<75T--/i-A!i.aSrl®-rr t 
IciO, ->y 3Vgillr^l5 0 0~2 0 0 o^j-y^ 
xhD-A<OJ5$, &-£L<t*mi 0 0 0^-V^^ hn 
- A WJ? £ ft 5 £ T-@*B/&ft £ ■£ 3 „ 
[0 0 9 5] C<D|gS % m3iC*bfcH^^-r s/^-V^Jl 
T F T 3 Ob LT, n^-y^^Sroili^^-r s/^^^ffl 
TFT3 0lrMt5i^:(i, S^-r^HW£K:s 
b (7mv) , As (oao > p VJ» tib'nv 

L.Tfc&Vo W^yfy^fflTFT3 0l:p 

T-^^^Wk-rzm&ia*. b wdv) , Ga (#y 

■7 A) , In WVv^A) ftt*tDIII^7t;^(D K-^< 

o # y ->y = £B»j&L-ct>i4v\ «v 
li, «BEcvDi6»^j:oita[Lyt3j<y ->y 

ft) U ^r<omT=--/w«ia^(-J:i3l?^f B {t:^-B:T^ 
y ->y n^aii £jg/£L-Ct>&v\, HflfiScg^-itrSTm 
t LTfi, RTA (Rapid Thermal Anneal) Lfc 
T^— i^f ->v U-f -f © l/-f -7=-;V 

[0 0 9 6] ftcis (6) \z7ji-f£o\-, 7*hyy 
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£$3 a fcfto-C***3 biS»J**n5««Ktt,. ■ 
*^^f ->f V/ITFT 3 OlrMte^f #1 1 ai> 

bsu^tifc^ i viircrai i f «r»jai-$. 

[0 0 9 7] jfcKig (7) i:^ti 5 
VB&MSl flriS9O0~l 3 0 0*C©aS, »* 

l<h*ii o o o'c<Dm&\z£.*)WMHt-tz>z.b\z.£. 
io mt-yv^i/m (htobo ^mit-yv =>>mz%3 50 

mm) o rwfe*. miwmmmmmi fw^it 

3 0 0~ 1 5 OOtV^ hn — ACDJ?£, L < f* 
»3 5 0~5 0 0ty^hD-A©)|$iJ , i!3, 

Mfe&IS2<Off$«, $*J2 0 0~1 5 0 O^^* he 
-A<£»ff£, MKM3 00-1 00 0^-V^^. h 

[0 0 9 8] X@ (7) {C*3V>T#fC|S3£$4xftV'> 

ak utaffiii f t*s**«sji«»K, 

(i, P-f ^-y^r 3xl0 12 /cm 2 fF- 

[0 0 9 9] &ldXm (8) {C^i-«t5»C, j«ilCVD 
2fs*liJ:5*y^y=i^Ji3Sr*BIIUfc*, y > (P) 
30 &$js;f$cu #y =^«3Sr*«fk-t-5. Xtt, p 
-Y^Sr^y ->y =^IS3(7>^|gi:^^Abfc K— 

[0100] i^lc, H 9 mig ( 9 ) iZTH-f*. b w 

WXS*KJ:9. El2{^Lfc$o#iff^^- i ><o* 
SE«|3 a t*iC§fti^3 bSr^fi£i-5o r^P>CD^*^ 
3b (jfe*i»3a) (DSfftt, W^Ltf, 83 50 0*y 

[0101] ftlciS (10) (d^-TJ: ^ (c, H 3 (d^ 
40 LfciI^-(yfy^TFT3 OSrLDDSit^o 
nft^H©TFTtt5i^ ^ftil a^, 5fe 

■n&Wkmv-xm®. i b k w i c * 

»*-f-5fc»»c» ^Si^3a (y— h«ffi) Srtfc»^^ 
?tLt, Pftif^V^Tc^co K-^°v h 6 OSriSSS 
T- (Mx.tt. P-f^l~3xiol3/ cm 2©(.- 

»*iUttf+*A4a*ia' 4:45. ^(D^F*ti^co 
5 0 

50 •[oio2]*v^t. is (ii) (c^i-j: 5 mm 
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x4 yfy^STF T 3 0 SrWfifc-T 5il&jggy-*g}*£ 

SH3 aid hf 6 2&££ 

/<y h 6 l %iS«^T* ({f4x.fi, P-ft^l~3xi 
0 1 6/ cm 2»K- X*fcT) K-T'-tS, B 

jtm<»\ t —'OY*m^xY—7-tz> a w, 04a.Hr. {g 

fiffio K-^*rfT*yf fc, y M*jct©T FTtL 

©TFT t LTfc .tV*. 
[0 10 31 r«D=F*fiife» K— •7 p lcj;i9gS^3 b&tf 

10 10 4] ;tif>»igitfTtt, nft^;HT 

^Rfor-^«igfbiii8§ i o i mtfc&msmm i o 

4«©@KSrTFT7U'fSfil 0 JI<7^Jij^S5t-^J&-f 
5 < , Ciroj:?!::, ^ffi^ffif-^TMSf*-!' sx^-v 
ffflTFT3 0 Wt^S:#!J •>!) ayfMti© 
T', i'ix^yfy^fflTFT3 OOffMBtf-filSlBJ— 
XfST?, 7-9%kWMM'&\ 0 1 &ttti£gi&!Pi!jlHlSg 1 

[0105] &lrxm (12) \Z.7fr1rZ. o f£, hs**-* 
yf>/lTFT3 0(^(t^^igft3 a fc^KSSiSI 
3b^S9<t5l-> 0iJx.fi, *rjEXrt«ffiCVD«fc^»T 
EOS^^IV^T> NSG, PSG, B S G, BP 

2JH?3i?£llkB?4<OJIJ?«:, i^500 0~l 500 O^ 

[0106] iifccis (i 3) <ommx\ js»«y-^ 
«u& i d s^ss k w i e zmmt-rzittb 

izmi o o o'Cror-— fri®m$:2 oftn&fto±&. 
x-*i&3 h*-^5£, JxJ&tt^ 

yf-S<f^ RjtfvHM'Jd-^tf— J*^y°f-^>ifm<r> Y*7<i=. 

5. ifc, *£i»3 a^*^3 b ^m^L/fe^iS^t 
Sic-r^fcfeWa^^^ J,*— ? h^—fr 

5 tEI-OXafcJ:i9»2JilWI6|gd«4^|«7L-*-5. 
[0107] zfefrlli ooig (l 4) cr^-Ti; 5 1', 

1 ^co{Sffi^a^a->y-9-^ K^&&Jg&6 
i: LT, ^1 0 0 0~5 0 0 0^-y^ ha-A©f 

£, l< ii^33 o o oiris-y*. yu—Mzmm^. 
mz.TM (15) t^-r £ o tr, 7tbyy^77-fi 



(14) 

.as 

So 

[0 10 8] ftCIg (1 6) |c*-TJ;pfc, 
6 a ±£|g5 0Jx.fi, ?TJEXIiMJECVD)£^ 

TEOS^f^tfSrfflv^-C, NSG, PSG, BSG, B 
PSG&i*CD->!) hjtf5*l& SffcS/JJaVgl*!* 

fts/y 3^a*d»645*3»M»iia7*»j*i-5. 

SB 3/1^1^81 7 OTJiJ?fi, *i)5 000~1 5000t 

[0109] ^^@i i©is (i 7) <omm^^ s 

io "C, B^;*^' -y^V^fflT F T 3 0 f'iJV^T, DS^fH!!! 

[0 110] ZfcfcXft (1 8) fi^-TJ;^^, f5 3JfPfl 
7 <D_hlC, ^^y^ftia^fCifJ, I TOl§© 

3igafStt*K9Sr, «i5 0O~2O0 0ty^H3 
-AOff^fcJtab, XfclS (19) fc^-fJ: 5 K, 

7thyy^77-rig, ^s^^xg^ici 9, is 
20 asms 9 a£»fifci-5 0 aKm«*^BSrsws 

[0111] »^t, iSl^m^ 9 a<73_LK.sK!M S 
(OiaifilKrom^Sr^bfc^, gft©7yr>f;uhft 
Srjfo<t 5 fdl.ogf^ffilT'7 tfV^feS^JS-rr t # 

f-j; Ei4Ri6 (m3#Bg) am&&ixz a 

[0 112] J£i±, 13 8^^111 1 1 £#f$LT, B#gC 

*f ^lc»jftxafcov^-c»W Lfc^s, ztibt m-i 

i 9 , HI 7 f^bfc^-/l^«IC*5ft5S[efltiit) 
30 ffM^ixSo IP*>, Xfc, ±1©IS (l) ir^-roai 

^^ix, xft (8) st? o) tra-xefcitjjfeaBisi 
©§ittHLia^4 o 2 (H7 (2) mm) Rum-m 

^30 2 (13 7 (1) #Bg) Xft (14) 

atf (is) tPi-xsfcitj^-^^wsitmLiaii 

30 1 (0 7 (1) &m) RT3?^—Sm4: 0 1 (0 7 
(2) #88) *s»j**^, -to{&oxSk:J:0*iio»e> 
S&3gHi(&taBll 2, 4W7«^tl5„ ^cT, 
iX-/U^J®{C*5^Tfi, TFT7Wlfil0tM^ 

fc, ^-/uffi^fcioft 5 (!!]^(^S^fcg^5^^D{l!IMfi7 = — 
$ tv5 <DX\ S^-AHWKT tril* 3 1 * til Lifi 
i30 IS. 1^4 0 2^DW^g^-C^/<£^S4Kffi±IC 

^^nfcx-^m^SbtHJK l o l -^jfeSi^PiftlElK l 
o 4^r6]ftr{ffl^Sr«^ooT?l#iEi-r-ia«l^ dsx 
tf[2l6#{!8) tr, *BB»*ftllfH:J:iJ**Ji.ottt!E6«j«: 

bo [o 1 1 3] {&#, B13fc^U7t*ffS]SS2 Ofrov^T 
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mmSL®*) t LT»*3ai3tR5 3 (05, 06, 01 
14, C r , N i , A 1 , ft £<D&fo#&ff>^ Si,* 

ft if © 6 l, r «b 4 v \ 

[0 1 141 -?:©&, *MS]Sffi2 0<D£m\CXs<-y?ttk 

mmzx*>. i To<?©aw3f«tti»iBi*, #5 5 o o~ 

2 0 0 o^-^^^. hn- A©#$ic*§SH-5;r irKJ: 
•9, 2tfrS®2 lSr^-fio JElc, *ti6j®g2 l©£ 

[oii5] ftmic, ±.mv>£?iz&mibW!££tiitT 

0 t*MfijS«2 0 i:tt, ISftBIl 6& 

o«2 2^*fffi-t-5«t'5 ^*T5 2 ict oas^-a-^^ 

^ff^K§l$tuT, BrfcJlff 5 0# 

[0116] iSi, £l±(Dfiif7°n-fe-^|Ci5V>T, CMP 
*aSSrlfeLfc>), *t*^=i- h^fdii? SOGlrML 
T, 3S3BW$&gyK7©±ffi£, 4 O^llffiftLt 

ft) 5o #1-, TFT7WS«10l:M 

$nfcMt^©ffi^(c^CT, 3?3Jirai|&&JK7©±®© 
ffcHttff^ftTVSfc.©, r©4 5ft<fc 9^ft^n 
-/ < !/HPffl{ktr05lSI-*>*»5«ftf4*^{C/hS < T 

[0 117] (m«l3t^B©£#«Jjfc) BLh«>J: 5fc 

1 2RXimi 3 Sr#flH UTIftWIi-*. ft, 01214, T 

#jc*fr6]StS2 o©{ffl^bl.fc¥S0-e*> | 9, 013 

(4, *fl*jStK2 0^K)T*till 2©H-H* WfE0 

[0 1 1.8] 01 2(C*5VT, TFT7 3StK 1 0© 
±|CJ4, ^5 2^^©^icf&oT|gltbixT*3 
9, ^©fifflCl&firLT, 0fl*.tfllS2afcte8l2 3i:raC. 

1*5 3&mtftbinX^Z 0 5 2 ©fl-ffi!|©1gJ£IC 

f4, 7='-^i^igib[HlSg 1 0 1 1 0 2^TF 

TTU-fStSl 0©-ia(C»oT^(tbtlT*J(9, ifeS 

^iiitiiHiss i o 4 as, r©— 3Hzm&-f?> 2iaf-?&oT 



2« 

fl*rajBi;:fcfcfev^>fce>ii, jfeaeiMHHiiaKi 0 4i4K- 

fi9ftTft-ctft^ri:l4*94-efeftv\ x-^H 
KttElBl 0 1 4rB*****«>5ZZK»oTil5«tE50 

*£©k*mb!I©32 icftoTiB^ s ttfcx- * mmtbmun^ 

^«6a S:«[«^^^»i-5 4 5 ic-r*u4, y*-9®m 

lsIK^SfiKi--5Ci/i5Bl^tft5 0 ItTFT7W 5 
ffil 0©3l$-i2(;:i4, ®{g>iE^fp«©B»cimkft 
fc5feffiSUKft(§J!& 1 0 4 H&oft <*fc#©ttifc©IE*jl 1 
0 5*Sttlte>ilTV^5. »|S)Sffi2 0©3-t- 

&©^ft< £t> lSSflCfcV^Tte, TFTTWSBl 
0 t *tfa»« 20t 0>N-?tt«lft«9«r i: 5fc J6©_LT 
jgiittl 0 6*SK«-P>JX"CV>5„ -t LT, 0 1 3 l^f 
4 5 012 IC* LfcV— 5 2 i »if3TP3 C$||q5£: 
|6jStg 2 0tfSS&->-A4t5 2l:i9TFT7U 
zo -fl«l 0JC@#^tLT^5 o 

[0119] k±h i a^0 1 3 sr#H8 L-xmm 
*»©«ffl-ctt, T—atwmWim&i o is^sss 

8j@SS1 045-TFT7KIfil 0©±tcS:»t5f^fc 
«ilx.tfTAB (f-yt-h^'fTS'KJ)?^ 
±fcs«fi*iifcK»fflLS Ifc, T FT71/ 

#iei*iR2 0«)S»*36SA«*i-5«IXU«TFTT 

30 TN ('M^fyK^f^y^) K, STN (.X 
-a'-TN) K, D— STN (/^-STN) * 
- K^©ffi)^- K^, /— ?y-*!7^ h*— K/> 
-TD^y^- K©giJI^CT, {B3t7-r/WA, 
ffiffiJS^-f^A, iB5t«ftif*S0f^©*(fi]t?iag$n 

[0 12 0] «±RWLfc*Htt©J8«fc*itt5mft3fc 

40 ro^W^n^y^ 59-Sr^LT5MSStlfc#6©3fesJS 

life©^ffiT-(4, ^(6]S*g2 0(C, *7-7^/l^i?(4^(+ 
e>*VCVftV\, L^Lft^b, ^2Jl3tai2 3©^fig$ 
ttTV^ftViBSimil9 a »C*fl^l1-5@f*^^ilRGB© 
*5-7-f^S:-t©««Bli:#K, *ff6lSffi2 0±(c 
JfMLTt4v\ r©4 5l--Tia(4, n.*%&tMK?v 

u t'ft if©* 7 -*«0t¥iK»::*««©»«lw*s»t 5 

so mmm*tfo-i-z>£o iz-w?a u^^^mi,xhx 
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^s«2o±k, {siat£os«f^^iti-5^g^*i 

[0 12 1] JW±^Lfc=fr*ffiro^ffi^*J^5«^3t 

•bAt^S^t t LfctfS, Sgl»te3ll 1 a&iSjfj-C^ 
3<OT\ TFTTWg&l OWffill^ibAlt^SrAM 
L, *trS]g«2 0 (bffittl- -5 J; 5(-LTk&V\ 

ftTfc, ^ftila©ft^Ila' MLDD 
M*£lb, 1 cl^JtjiSAm-6ri:«rK<*ii:**W*» 

Jfcli, TFT7WSI1 OOXBBfl-TOKJttrttJki- 

SL/cD, AR7-f/UASrftSiJfd i »t5^Si6SS>ofc 0 L 
£>L, #Hlfi»^S-efa, TFT7WSS10CSI 
i ^ft:i 1 a ©^4 < i fcf +^;Vf« 1 a ' RXIL 

Dnmmib, i c hnmicmimitmi i atmi&z 

tiX^^tztb. CcD£5&ARfeBI£;ft;fcM*E^AR 
■7 4 /UA.&m^ti'Q , TFT7Kifil0^fflt©?r 
AR^51Lfcg«£{£ffl^5&g;$S4s<&£ 0 ft^T, 
^JSco^ffiKiJUf, h£8iJMT#, SfciS 

7fc«PJ;!3tt(+fi#K, r*, ««!(;:£: 

*K<fc«9<l7tg&LT, *fUffl^Sr[6]±$-1Srrt. tft 

[0122] &mmicm-tbnz>X'< -y^^rm 

^7W7rX->!) => VTFTl?<0{&cOJK5£<OTFT(;i 

[0 12 3] MIC, m^*^§W#iii*^>^^ 

LT, TFT|C^;IT, T¥D^<D2^mW 

ttfanmtL. mxzm^-T ^^mmzwtnx. #tf 
Dm*m*frLx&mmmm^mmi-z x o icMi&-fti 

^mmt Lxffii&i,xh£\<\ ^-rtvco^-a-i-t, ©is 

[oi24] m^mm ftic nk±nu\zmm vizm 
■asm o o *ffiz.tcm*m$s<»nm<»Km^\ l ^xm 

1 4 7l^Hl 6&#H§LTtftSS-f-5o 



(16) 

30 

[0125] %-rm r J; 5 f^ B l«g 1 0 0 

[o 1 2 6] mi 4^fcVNT, m^mgm, *^timtti 
MIiooo, Sc^tim&SiHiSg l o o 2 , igftiEisgi 

0 0 4, &i&3£B 100, ^ n 5/ ^^4:|11SS 1 0 0 8 36 

Wc«M(eISSi o l 0£<I;iTltfi££;ftTV^„ m^ffi 

nmilMl 0 0 0(4, ROM (Read Only Memory) , R 
AM (Random Access Memory) , Jb^f 4 7. ^ t'<0 

*^y, m&m^zmmLxiiitrtzmmm&^Z'B; 

m^mm&MEi3& 1002 crtBTyr s„ m^m m%m® 
Sioo2(j, Jits • SttKteiHiK, *s y ^ 

7 >x®&^<oji&<o£S&SBS&£^T«fiE£*iT 

^c2 5/^J'{i#|cS^V^-CA7J$tufc**^f*^e) 
ftESS 1 0 0 4 \z.\&t\-tZ>„ iEKilelSg l 004li, j^S 

11100 srigfti-So maiiHigg 101011, ±j$<73# 
20 ^\m-&mm^^->r^. ft, m&mw. 1 0 0 

t5TFT7KII©±l;, ^ttH]^ 1 0 0 4 
LTt>J;<, rttl-iP±T«^'tf ^aielSS 1 0 0 2 £ 

*g«LTfc<fcV\, 
[0 1 2 7] JJcfcHl 5*»6>Hl 6fc, z\<D£o\zM)& 

[oi2 8] eii sicfc^T, m,i-m%s<v-Mtcz>mM 1 

7"b^i??1100 14, ±i£ Lfc^ibHSS 1 0 0 4 # 
TFT7WSfi±|:It^fcS|gSl OOfc^tf 

30 F/W10 0R, lOOGMlOOBiLtl^fc 

1 1 0 0-CI4, y?^7^ K7^^K)efe*jS057 
y^3=y H10 2i>5>M» J M5)K5i:« 3tfc 
CO 5 7— 1 10 6SU 5 2^co^-i'^ D-f y^55-l 1 
0 8lrj;oT, RGB«03Ji:fe^*fiS-r57t^R, 
G, Bld^ttkix, h/^1 0 0 
R, lOOGMlOOBC&'irf^S. ^CD^#JC 

Xl 1 2 2, y 1/-1/VX1 1 2 3 5.15^1^^X1 1 
io 2 4^fj/j:5 y u— u>-X^ l 1 2 1 5r^LT#d^ 
5» LT, h/^lOOR, 10 0GM10 
0 B y) #*SW**Lfc 3Wfefc»tfi-«3t*^«» 
^^n^ ->^xy XA 1 1 1 2ti9ffiM*ilfc 
^, SWU-VXI 1 1 4?r^LT^^ y-Vl 1201: 

[0 12 9] 131 6K*S^-C, S-?«S<om<O0iJfc5^ 

^-9 (PC) 1 2 00(4, ±3zELfcfSf B ^ttl 0 0^ 

so -ptJey, ^A<SSrttS-f5i:*Kdp~#— Ki 20 2 
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m^xh^Kiz^W- 1 2 0 4 ?rix.T^5, 

[0130] sx±.mi 5 *»e>i2i 6%&mLr®.wLiz 
•^7!)y^-!7-^f-i'3y (ews) , mmm, 

flH$fc i*^m l 4 IE* Lfc*^-aS^!l t LTW^ft 
[0 13 1] tlitftH^LfcJ; ^Hifecoff^^j;^ 

[0 13 2] 

[0 13 3] £fc, **H©*ft**««©JBfctrifcfc 
[0ffitf>flfiJ|ifcfftiyi] 

[Hi] ^xmmmtonmi&mztsvzm&mTFm 

[12] «»*^K«©*lt«5tt^d3»t59*-*»» 

[03] 02CDA-A' BfSmT?fe£„ 

[04] Jt$ff^JICiolt5ia2raA-A' »B»^»«i- 

[las] ^->\^$LRifimmmmmf&ziitt\%$i 

[16] H5<o->-/HH«|^fiKS*tfcf f -^i»<7)5l 

[H 7 ] Tic»j***tfc9i # m usmrn^ 

mi- &m.m.??t¥mw.n tftzw g^iBy ^mmmx-h 

[0 8] «ft3t^*««>«jfi7'n-fe^Sr)HSrifioT« 

i-xam T'fc^o 

[19] *«l3fe^SI««)«3S^ , n-fe^S:W«ri6oT* 

tlgi (-to 2) T-*>5„ 



32 

[HI 0] mSlJt^BoffiitT'n-fe^SrlilSSrjioT^ 
■TXSBI (-t«J3) T'fcSc 
[Hll] «**^K«o»3i^ , ci-fe^S:]HS:iaoT* 

1- lSH (*©4) -CfcSo 

[012] m«A^$ISrojlJ6^ffit-*5(t5TFTTU 

[013] Hi 2 <73H — H' Brffi0-e*>5. 

[014] ;raHfc££tt?^ro3Ht(D&tt(D«HMft 

[015] «*«»(0-«fcLT«a:7 r n 

[01 6] m^8&t§<£>f|b,<D0!|i LT/<- yt;^yea 

1 a 

1 a ' •••^-f*/MiI*£ 

i b-fflMty—aME (y-^lLDDW 
20 i d---fli»sy— affl^g 

i f -#i*f*&*tts 

2- y-h^K 

3 a -jtSU 

4-i2ir«i 

6 a ■■■'r—fB. 

7-m3mmimm 

30 8 — b*— 
9 a "-UlSi^i 
1 0-TFT7W1S 
1 1 a-Jftl&jfcBt 

i 2-iRiJimiedui 

1 6-Eipjfll 

2 0-*tr6jg« 
2 l-*f|5|®g 
2 2-ElnjBS 

2 3-JR2«*il 
40 3 O-mmX'f yf^fflTFT 
5 0-««%^ttftJI 
5 2— 

5 3-«3*#R 

70 

i o l-f-pfommm® 

1 0 3-*^y V^IUtt 
1 0 4-££*UBtble]B 




[013] 

[03] 




MUX 
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[Ell 6] 

. 1200 




F & — A (#%) 2H092 
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GA45 HA04 HA05 HA14 HA19 
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Ca««J§iJ] WW » SSI 7 *© 2 ©BUSK £ £MlE©Jf fg 

[ « i"j b # ] si6ffl5Hss2K«- 

[$HtB] ¥fi£l6^9£9B (2004.9.9) 

[4> It F^2000-81636(P2000-81636A) 

[i'H9Q] ¥/£l2¥3£ 21B (2000.3.21) 
[tUP##] #SS¥ 10-250128 

G 0 2 F 1/136 
[ F I ] 

G 0 2 F 1/136 5 0 0 
[ffittJBl ¥)8l5*P8J! 28B (2003.8.28) 

i^mmiE i ] 
[*§iE©rtg] 

i^mn iE 2 ] 

imjEttmrnszi 1# w= m * © is b 

[ W fF I f * © 15 H J 

1 ] 

K-«os=iscD-^o»ffi<DHuies^7t^^M{ca-r sue xft©B**a£x is*s& 

©BSRMfc»«E£nfc«»©E«li:*fll*.Tfet>, 

2 3 

-»©3Sfilfflte««tt3S»«jyBE#£ttTJS:D, 

&-tt©Sfi©-j?f©M©ifflM«3te3*»Rfc:iB-r-5fflfc:* &&©ii*«&£. 

)t¥=gSo 

C»*3H 3 ] 
SB. 

[if 4 ] 

H«iE-3?©iK«<D«lfSB*«3t*»*Kiii-r*fflIlc, MIEWIKh^Vs? **©'>*< 
5 ] 



(2) 
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mszmm.<Dmi®te , ta asset- zmm.comMmRzfm®.<D7 : -zt&*-g;&-s 

[ M $ 9! 6 ] 

ft<i:t,a5»Wteiattfc8iA,-pjBia«nTV"»*cfc*«fak-r*fli*9ii75M5©v''-rn 

in — 3Hfc:K«©B«ft*BB. 
[ ffi * Of 7 ] 

WE — MEB»tt*«^U:B-rs«fc:fetf*H*MP««*l»<lWBBB}fc 
[ It * 8 3 

ffiEa»©E»«:, MIBlSDtf iiaK:j4l6lt5®«tcElJnft±ESA^f IB'>-;I/ 

*r jc » ibi -r * *« t sen « n gi if a l ei» * * » » 

ii}SB-^iOl$(i, WE«SDtt¥»KKfl5^a«K*tt*WE5l#tiJbE*K#IflI-r*« 
[M&B 9 ] 
[ m * 4t l o ] 

[»*3H 1 1 ] 

* m i tcE*©*«^¥*B©«ifi*i*-ea5^r, 

ilfE — ^©S«ii:*« 3 F6!8:S«±lcWEia«KaiA,«aJ»te»^:-rSL'^xh/^^--> 

h v v ? 7 r- m & z xm t , 

3 x y ^ > if x@ £ , 

l»Eia«f«:aA,?£ap»*frtyliaE-*©Sfi±K:t(IEa»©HBBBRt;i9Ea»©E* 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the electro-optic device with which the side which it comes to pinch electrooptic material 
between the substrates of a couple, and faces said electrooptic material of one substrate of the substrate 
of this couple is equipped with two or more wiring connected to two or more pixel electrodes and these 
two or more pixel electrodes, and it is characterized by having a hollow in a concave selectively [ the 
field which counters said two or more near wiring with which one / said / substrate faces said 
electrooptic material ] at least. 

[Claim 2] To the side which it comes to pinch electrooptic material between the substrates of a couple, 
and faces said electrooptic material of one substrate of the substrate of this couple, two or more pixel 
electrodes, It has two or more wiring connected to two or more driver elements for driving these two or 
more pixel electrodes selectively, respectively, and these two or more driver elements. One [ said ] 
substrate The electro-optic device with which the field which counters said near two or more driver 
elements and said two or more wiring facing said electrooptic material is selectively characterized by 
having a hollow in a concave at least. 

[Claim 3] Said driver element is an electro-optic device according to claim 2 characterized by consisting 
of a thin film transistor. 

[Claim 4] The electro-optic device according to claim 3 characterized by equipping further the side 
which faces said electrooptic material of one [ said ] substrate with the light-shielding film of said thin 
film transistor which looked at the channel field from one [ said ] substrate side at least, and was 
prepared in the wrap location. 

[Claim 5] One [ said ] substrate is an electro-optic device given in claim 1 characterized by becoming 
depressed and forming selectively in a concave at least the field which counters two or more of said near 
scanning line and said two or more near data lines which face said electrooptic material thru/or any 1 
term of 4 including two or more scanning line and two or more data lines which said two or more pixel 
electrodes are arranged in the shape of a matrix, and carry out the phase crossover of said two or more 
wiring. 

[Claim 6] One [ said ] substrate is an electro-optic device given in claim 1 characterized by becoming 
depressed and forming selectively in a concave at least the field which counters said capacity line of the 
side which faces said electrooptic material thru/or any 1 term of 5 including the capacity line formed in 
order that said two or more wiring might give storage capacitance to said two or more pixel electrodes, 
respectively. 

[Claim 7] One [ said ] substrate is an electro-optic device given in claim 1 characterized by becoming 
depressed and forming in a concave all the fields that counter said electrooptic material except the near 
pixel opening field facing said electrooptic material thru/or any 1 term of 6. 

[Claim 8] It has further the sealant of gap material mixing which pastes up the substrate of said couple 
mutually in the perimeter of said electrooptic material. Said two or more wiring Drawer wiring installed 
in the field which counters said sealant from the main wiring arranged to the field which counters said 
electrooptic material is included. One [ said ] substrate An electro-optic device given in claim 1 
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characterized by becoming depressed and forming selectively in a concave at least the field which 
counters said drawer wiring of the side which faces said electrooptic material thru/or any 1 term of 7. 
[Claim 9] The side-attachment- wall part which became depressed in the concave of one [ said ] substrate 
is an electro-optic device given in claim 1 characterized by being formed in the shape of a taper thru/or 
any 1 term of 8. 

[Claim 10] Said two or more driver elements are electro-optic devices given in claim 1 characterized by 
being formed in the part which became depressed in the concave through an insulating layer thru/or any 
1 term of 9. 

[Claim 11] The process which forms the resist pattern corresponding to the part which became 
depressed in said concave by the photolithography on the even substrate which is the manufacture 
approach of an electro-optic device according to claim 1, and turns into one [ said ] substrate, The 
etching process which forms the part which etched predetermined time through this resist pattern, and 
became depressed in said concave, The manufacture approach of the electro-optic device characterized 
by having the component formation process which forms said two or more pixel electrodes and said two 
or more wiring in predetermined sequence on one [ containing the part which became depressed in said 
concave / said ] substrate. 

[Claim 12] The process which forms the resist pattern corresponding to the part which became 
depressed in said concave by the photolithography on the even substrate which is the manufacture 
approach of the electro-optic device a publication, and becomes claim 2 thru/or any 1 term of 4 with one 
[ said ] substrate, The etching process which forms the part which etched predetermined time through 
this resist pattern, and became depressed in said concave, The manufacture approach of the electro-optic 
device characterized by having the component formation process which forms said said two or more 
pixel electrodes, two or more driver elements, and said two or more wiring in predetermined sequence 
on one [ containing the part which became depressed in said concave / said ] substrate. 
[Claim 13] Said etching process is the manufacture approach of the electro-optic device according to 
claim 10 or 1 1 characterized by including the wet etching process which forms the side attachment wall 
of the part which became depressed in said concave in the shape of a taper. 

[Claim 14] Claim 1 thru/or 9, electronic equipment characterized by equipping any 1 term of claim 13 
with the electro-optic device of a publication. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention belongs to the electro-optic device of the active-matrix actuation 
method by thin film transistor (TFT (Thin Film Transistor) is called suitably below) actuation, thin-film 
diode (TFD (Thin Film Diode) is called suitably below) actuation, etc., or a passive matrix actuation 
method, and the technical field of the manufacture approach. 
[0002] 

[Description of the Prior Art] Conventionally, generally the orientation film of a couple with which 
rubbing processing was performed in the predetermined direction is respectively prepared on the pixel 
electrode and the counterelectrode between the substrates of a couple in liquid crystal equipment as an 
example of an electro-optic device, and electrooptic material, such as liquid crystal, is pinched in the 
state of predetermined orientation among these orientation film. And at the time of actuation, electric 
field are impressed to this electrooptic material from two electrodes, the orientation condition of 
electrooptic material changes and a display is performed in the image display field of an electro-optic 
device. 

[0003] Therefore, the field which formed the driver element for pixel actuation of wiring of the data 
line, the scanning line, a capacity line, etc., TFT, TFD, etc., etc. in this kind of electro-optic device, The 
irregularity by the difference of the sum total thickness on the substrate in the fields (opening field 
which is each pixel which the incident light for image display passes especially) in which these wiring, 
driver elements, etc. are not formed Supposing it leaves even the field (orientation film) which touches 
electrooptic material as it is temporarily, according to extent of the irregularity, poor orientation 
(disclination) will occur in electrooptic material, and it will lead to degradation of the image of each 
pixel. In having performed rubbing processing to the orientation film more specifically formed on the 
concavo-convex side where each opening field became depressed, according to this irregularity, 
dispersion in orientation restraining force will arise on an orientation film front face, the poor orientation 
of electrooptic material will occur in this irregularity, and contrast will change. That is, if it is in no 
MARI White mode which serves as a white display at the time of electrooptic material electrical- 
potential-difference un-impressing, for example when the poor orientation of electrooptic material 
happens, a white omission phenomenon happens in the part of poor orientation, and while contrast falls, 
a definition will also fall. In order to maintain at a predetermined value, to go across the rubbing 
processing to the orientation film all over a substrate and to give uniformly and appropriately, it is 
dramatically important in the distance between orientation film (thickness of electrooptic material) equal 
and to carry out flattening of the picture element part located in an image display field, in order to avoid 
such a situation. 

[0004] On the other hand, in this kind of electro-optic device, among both the substrates with which 
above-mentioned wiring, a driver element, etc. were formed, electrooptic material is enclosed with the 
space surrounded by the sealant, and, generally an electrooptic material layer is formed. Sealants are 
adhesives which consist of a photo-setting resin or thermosetting resin in order to stick both substrates 
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around those. Since drawer wiring of the scanning line from the image display field which counters 
electrooptic material to a boundary region in a seal field (field pasted up by the sealant), and the data 
line is especially wired although the gap between substrates is controlled by the sealant which mixed the 
gap material of the shape of the shape of a bead with the outer diameter of about several micrometers, or 
a fiber if it is a small electro-optic device, a level difference occurs by the existence of drawer wiring. 
Thus, since the stress concentration by gap material will pull out and it will become an open circuit of 
wiring and the cause of a short circuit while the gap control by gap material becomes difficult if there is 
a level difference, it is also dramatically important to carry out flattening of such a seal field. 
[0005] 

[Problem(s) to be Solved by the Invention] However, for flattening in the picture element part like the 
above-mentioned, it will be necessary to form one or more of two or more interlayer insulation films 
prepared in order to insulate between each thin film which constitutes between each thin film which 
constitutes a thin film transistor, and various wiring so that the thickness in the non-opening field in 
which wiring, a driver element, etc. were formed and which is each pixel may become thinner than the 
thickness in each opening field, or the thing CMP (Chemical Mechanical Polishing) processing is 
performed [ a thing ] for the top face of the interlayer insulation film in the side nearest to electrooptic 
material — or it will be necessary to carry out flattening by forming SOG (Spin On Glass) with a spin 
coat etc. 

[0006] On the other hand, it will be necessary to form so that it may become thinner than the thickness 
in the part in which the thickness in the part in which drawer wiring was formed pulls one or more of 
two or more interlayer insulation films out, and wiring is not formed for flattening in the seal field like 
the above-mentioned, or the thing CMP processing is performed [ a thing ] for the top face of the 
interlayer insulation film in the side nearest to a sealant — or it will be necessary to carry out flattening 
by forming SOG with a spin coat etc. 

[0007] Therefore, in any case, a production process is complicated and there is a trouble of causing 
lowering and cost lifting of the yield in it. 

[0008] In having made it not much thick (to for example, about 10000A), a crack becomes easy to 
generate especially the insulator layer between each class. In having made it not much thin (to for 
example, about hundreds of A), electric field become easy to act on the other hand between two electric 
conduction film insulated through the insulator layer concerned. For example, the gate dielectric film of 
TFT and the insulator layer between films in an opposite hand act as gate dielectric film, and it is in that 
a back channel is formed ♦***, Capacity will be added. Moreover, it is fundamentally difficult to form a 
thin insulator layer without a defect, and it will cause decline in the rate of an excellent article. 
Therefore, actually, thickening thickness of an interlayer insulation film and making it thin in the other 
sections partly, has the trouble of causing cost lifting while it is deficient in a design degree of freedom 
and a difficult activity is needed for it. 

[0009] Furthermore, in this kind of electro-optic device, although the storage capacitance for giving 
predetermined capacity to each pixel electrode may be prepared in order to make it neither a flicker nor 
a cross talk occur, even if the duty ratio at the time of supplying a picture signal to each pixel electrode 
is small, the sum total thickness in a non-opening field will become thick, and the level difference in an 
above-mentioned picture element part will also increase only the part of the storage capacitance 
electrode which constitutes this especially in this case, or a capacity line. If such storage capacitance is 
especially made to the field under the data line, or the field which met the scanning line, the thickness of 
this part will increase and a quite big level difference will occur in a picture element part. For example, 
if storage capacitance is made to the field under the data line, only the thickness (thickness of the sum 
total of the 1st storage capacitance electrode, an insulator layer, and the 2nd storage capacitance 
electrode) of storage capacitance and the thickness of the data line will become higher than the picture 
element part in which these do not exist, and the level difference will also become about 10000A. 
Therefore, the flattening processing for offsetting the level difference in an image display field 
especially in this case has the trouble of becoming difficult and expensive. 

[0010] Furthermore, a thin film transistor is set again to the electro-optic device of the mold with which 
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each pixel was equipped. That it should prevent that the return light from the rear face of the incident 
light which especially penetrated the electro-optic device for the projector application etc. carries out 
incidence to the channel field of a thin film transistor, and causes optical leak, although a light-shielding 
film may be prepared in the thin film transistor bottom (TFT array substrate side) In this case, 
especially, the sum total thickness in the non-opening field in which TFT was formed will become thick, 
and an above-mentioned level difference will also increase only the part of a light-shielding film. 
Therefore, the flattening processing for offsetting the level difference in an image display field 
especially also in this case has the trouble of becoming difficult and expensive. 

[001 1] This invention is made in view of the trouble mentioned above, and let it be a technical problem 
to offer the electro-optic device which can reduce the level difference resulting from various wiring and 
the existence of a component in an image display field or a seal field, and its manufacture approach 
using a comparatively easy configuration. 
[0012] 

[Means for Solving the Problem] In order that the 1st electro-optic device of this invention may solve 
the above-mentioned technical problem, to the side which it comes to pinch electrooptic material 
between the substrates of a couple, and faces said electrooptic material of one substrate of the substrate 
of this couple Two or more pixel electrodes, It has two or more wiring connected to two or more driver 
elements for driving these two or more pixel electrodes selectively, respectively, and these two or more 
driver elements. One [ said ] substrate The field which counters said near two or more driver elements 
and said two or more wiring facing said electrooptic material has a hollow in a concave selectively at 
least. 

[0013] According to the 1st electro-optic device of this invention, one substrate Since the field which 
counters two or more wiring which can be set to the side which faces electrooptic material has a hollow 
in a concave selectively at least For example, in the field in which this concave convex hollow was 
formed, flattening of the front face of the maximum upper layer (orientation film) located in the upper 
parts of various kinds of wiring, such as the data line, the scanning line, and a capacity line, is carried 
out to the front face of the opening field (formation field of a pixel electrode) of a pixel according to that 
depth, for example, — various kinds — wiring — **** — a sake — being concerned — wiring — 
constituting — a layered product — most — thick — becoming — a field — the — the sum total — thickness 
— being equal — the depth — only — a concave — hollowing — if — this — a field — almost — perfect — 
flattening — carrying out — having . Or if the **** (various kinds of wiring is formed) opening field 
which counters the electrooptic material except a pixel electrode is hollowed to a concave, flattening of 
the opening field and non-opening field of a pixel will be carried out. If similarly the substrate field 
which counters drawer wiring in a seal field is hollowed to a concave, the level difference resulting from 
the existence of drawer wiring in a seal field will also be reduced, and it will also become possible to 
attain flattening in a seal field. 

[0014] If a concave hollow is formed to a substrate in the phase in early stages of manufacture, since the 
electro-optic device concerned can be manufactured only by performing various processes, such as a 
subsequent CVD process, a sputtering process, a photolithography process, and an etching process, 
almost as [ ******** ] usual especially according to the 1st electro-optic device of this invention, it is 
very advantageous, in order [ in addition, ] for there to be also no fear of there being no need of 
thickening thickness of an interlayer insulation film and making it thin in the other sections partly as 
mentioned above, therefore a crack arising in the part where an interlayer insulation film is thick, or a 
back channel occurring in a thin part — a design degree of freedom — markedly — alike — increase — a 
difficult production process and an addition process become unnecessary, and the advantage of not 
causing cost lifting is also acquired. 

[0015] Since the level difference in a picture element part can be reduced using a comparatively easy 
configuration in various kinds of electro-optic devices, such as a active-matrix actuation method, a 
passive matrix actuation method, and a segment actuation method, as mentioned above according to the 
1st electro-optic device of this invention, the poor orientation of the electrooptic material which 
originated in the ability of rubbing processing to have not been appropriately performed with a level 
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difference conventionally, or originated in the deviation of the distance between substrates by the level 
difference directly, and had been generated can be reduced efficiently. Furthermore, since the level 
difference in a seal field can be reduced using a comparatively easy configuration, it also becomes 
possible to perform efficiently gap control between substrates and aggravation prevention of drawer 
wiring. 

[0016] In order that the 2nd electro-optic device of this invention may solve the above-mentioned 
technical problem, to the side which it comes to pinch electrooptic material between the substrates of a 
couple, and faces said electrooptic material of one substrate of the substrate of this couple Two or more 
pixel electrodes, It has two or more wiring connected to two or more driver elements for driving these 
two or more pixel electrodes selectively, respectively, and these two or more driver elements. One 
[ said ] substrate The field which counters said near two or more driver elements and said two or more 
wiring facing said electrooptic material has a hollow in a concave selectively at least. 
[0017] According to the 2nd electro-optic device of this invention, one substrate Since the field which 
counters two or more wiring and two or more driver elements which can be set to the side which faces 
electrooptic material has a hollow in a concave selectively at least For example, in the field in which this 
concave convex hollow was formed, flattening of the front face of the maximum upper layer (orientation 
film) located above various kinds of driver elements, such as various kinds of wiring and TFT(s), such 
as the data line, the scanning line, and a capacity line, and TFD, is carried out to the front face of the 
opening field of a pixel according to that depth, for example, — various kinds — wiring — a driver 
element --**** — a sake — being concerned — wiring — a driver element — constituting — a layered 
product — most — thick — becoming — a field — the — the sum total — thickness — being equal — the 
depth — only — a concave — hollowing — if — this — a field — almost — perfect — flattening — carrying 
out — having . Or if the **** (various kinds of wiring and driver element are formed) opening field 
which counters the electrooptic material except a pixel electrode is hollowed to a concave, flattening of 
the opening field and non-opening field of a pixel will be carried out. If similarly the substrate field 
which counters drawer wiring in a seal field is hollowed to a concave, the level difference resulting from 
the existence of drawer wiring in a seal field will also be reduced, and flattening in a seal field will be 
attained. 

[0018] moreover — if a concave hollow is formed to a substrate in the phase in early stages of 
manufacture, since the electro-optic device concerned can be manufactured only by performing various 
subsequent processes almost as[********-] usual like the case of the 1st above-mentioned electro-optic 
device according to the 2nd electro-optic device of this invention — very much — advantageous — a 
design degree of freedom — markedly — alike — increase — a difficult production process and an 
addition process become unnecessary, and the advantage of not causing cost lifting is also acquired. And 
in the electro-optic device of various kinds of active-matrix actuation methods using driver elements, 
such as TFT and TFD, since the level difference in a picture element part can be reduced using a 
comparatively easy configuration, the poor orientation of electrooptic material can be reduced 
efficiently. Furthermore, since the level difference in a seal field can be reduced using a comparatively 
easy configuration, gap control becomes easy and the high definition display of it is attained. 
Furthermore, it also becomes possible to perform efficiently gap control between substrates and 
aggravation prevention of drawer wiring. 

[0019] Said driver element consists of a thin film transistor in the mode of 1 of the 2nd electro-optic 
device of this invention. 

[0020] According to this mode, the electro-optic device of the TFT active actuation method to which 
electrooptic material actuation is performed for every pixel electrode by the thin film transistor is 
realized. 

[0021] In this mode, the side which faces said electrooptic material of one [ said ] substrate may be 
further equipped with the light-shielding film of said thin film transistor which looked at the channel 
field from one [ said ] substrate side at least, and was prepared in the wrap location. 
[0022] Thus, if constituted, a light-shielding film can prevent the situation of TFT in which the return 
light from one substrate side etc. carries out incidence to the channel field concerned since a channel 
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field is seen from one substrate side at least and it is respectively prepared in one substrate in the wrap 
location, and the property of TFT will not deteriorate according to generating of a photocurrent. 
[0023] In the mode of 1 of the 1st electro-optic device of this invention, or other modes of the 2nd 
electro-optic device, respectively said two or more pixel electrodes It is arranged in the shape of a 
matrix. Said two or more wiring Including two or more scanning line and two or more data lines which 
carry out a phase crossover, selectively [ the field which counters two or more of said near scanning line 
and said two or more near data lines which face said electrooptic material ] at least, one [ said ] substrate 
becomes depressed in a concave, and is formed. 

[0024] this voice — if it depends like, electrooptic material actuation will be performed for every pixel 
electrode — the electro-optic device of active or a passive matrix actuation method is realized. And 
selectively [ the field which counters the near scanning line and the near data line with which one 
substrate faces electrooptic material ] at least, since it becomes depressed in a concave and is formed, in 
the field in which this concave convex hollow was formed, flattening of the front face of the maximum 
upper layer located above wiring of the data line and the scanning line is carried out to the front face of 
the opening field of a pixel according to that depth. For example, in the electro-optic device of a TFT 
active-matrix actuation method, it also becomes possible to carry out flattening of the field where the 
data line and the scanning line with the general largest level difference cross to the opening field of a 
pixel. 

[0025] In other modes of the 1st or 2nd electro-optic device of this invention, including the capacity line 
formed, respectively in order that said two or more wiring might give storage capacitance to said two or 
more pixel electrodes, respectively, selectively [ the field which counters said capacity line of the side 
which faces said electrooptic material ] at least, one [ said ] substrate becomes depressed in a concave, 
and is formed. 

[0026] The storage capacitance by the capacity line is given to the pixel electrode, and even if the duty 
ratio at the time of supplying a picture signal to each pixel electrode is small, a flicker and a cross talk 
can be prevented from generating according to this mode. And selectively [ the field which counters the 
near capacity line by which one substrate faces electrooptic material ] at least, since it becomes 
depressed in a concave and is formed, in the field in which this concave convex hollow was formed, 
flattening of the front face of the maximum upper layer located above a capacity line is carried out 
according to that depth. Therefore, preventing generating of the level difference resulting from existence 
of a capacity line, since image quality can be improved with storage capacitance, it is advantageous. 
[0027] In other modes of the 1st or 2nd electro-optic device of this invention, all the fields that counter 
said electrooptic material except the near pixel opening field facing said electrooptic material become 
depressed in a concave, and one [ said ] substrate is formed, respectively. 

[0028] Since all the fields (namely, **** opening field in which various kinds of wiring and various 
kinds of driver elements are formed) that counter the electrooptic material except a pixel opening field 
are become depressed and formed in the concave according to this mode, flattening of the whole image 
display field is attained. 

[0029] In other modes of the 1st or 2nd electro-optic device of this invention, it has further the sealant of 
gap material mixing which pastes up the substrate of said couple mutually in the perimeter of said 
electrooptic material, respectively. Said two or more wiring includes drawer wiring installed in the field 
which counters said sealant from the main wiring arranged to the field which counters said electrooptic 
material. One [ said ] substrate The field which counters said drawer wiring of the side which faces said 
electrooptic material is selectively become depressed and formed in the concave at least. 
[0030] According to this mode, the level difference which originated in the existence of drawer wiring 
in a seal field since it became depressed in the concave and was formed is also reduced for the substrate 
field where one substrate counters drawer wiring in a seal field, and flattening in a seal field is attained. 
Thus, since the level difference in a seal field can be reduced using a comparatively easy configuration, 
control of the gap between substrates by the gap material mixed in the sealant becomes easy, and a high 
definition display is attained by controlling the orientation condition of electrooptic material with a more 
sufficient precision. The field in which drawer wiring was formed serves as a convex front face 
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relatively simultaneously, and it becomes possible to prevent the situation where the stress by gap 
material concentrates on the convex surface field concerned, and pulls out, and wiring disconnects and 
short-circuits. 

[0031] In other modes of the 1st or 2nd electro-optic device of this invention, the side-attachment-wall 
part which became depressed in the concave of one [ said ] substrate is formed in the shape of a taper, 
respectively. 

[0032] Since the side attachment wall of the part which became depressed in the concave is formed in 
the shape of a taper according to this mode, in the part which became depressed in the concave, at an 
after process, it is formed, for example, the polish recon film, a resist, etc. do not remain. For this 
reason, flattening can be carried out certainly. Moreover, if the side attachment wall of the part which 
became depressed in the concave in the seal field especially is formed in the shape of a taper, it will also 
become possible to form certainly and comparatively easily the wiring part which crosses and takes 
about a side attachment wall towards the circumference circuit formed on the field which has not 
become depressed in a concave from drawer wiring passing through the bottom of a seal field by thin 
film coating technology. 

[0033] As for said two or more driver elements, in the 1st of this invention, and other 2nd mode, it is 
desirable to be formed in the part which became depressed in the concave through an insulating layer. 
[0034] Since a direct-drive component is not formed in the part which became depressed in the concave 
according to this mode, the effect of the active layer on the driver element by the part which became 
depressed in the concave can be prevented. For example, since the part which became depressed in the 
concave is generally hollowed by etching, it is ruined. If a direct active layer is formed in this that 
******, degradation of properties, such as the property of a driver element, for example, a gap of Vth, 
lowering of the mobility of an active layer, and lifting of off leak, will take place. Therefore, if an 
insulating layer like silicon oxide is formed in the part which became depressed in the concave and an 
active element is formed on it, the above-mentioned problem can be prevented. 

[0035] In order that the manufacture approach of the 1st electro-optic device of this invention may solve 
the above-mentioned technical problem The process which forms the resist pattern corresponding to the 
part which became depressed in said concave by the photolithography on the even substrate which is the 
approach of manufacturing the 1st electro-optic device of this invention mentioned above, and turns into 
one [ said ] substrate, It has the component formation process which forms said two or more pixel 
electrodes and said two or more wiring in predetermined sequence on one [ containing the etching 
process which forms the part which etched predetermined time through this resist pattern, and became 
depressed in said concave, and the part which became depressed in said concave / said ] substrate. 
[0036] According to the manufacture approach of the 1st electro-optic device of this invention, the resist 
pattern corresponding to the part which became depressed in the concave is first formed by the 
photolithography on one substrate and the becoming even substrate. Then, etching is performed only for 
predetermined time through this resist pattern, and the part which became depressed in the concave is 
formed. Therefore, the depth and thickness of a part which became depressed in the concave are 
controllable by the time management of etching. In this etching process, when using dry etching, it can 
puncture mostly as an exposure dimension. Next, while contains the part which became depressed in the 
concave, and two or more pixel electrodes and two or more wiring are formed in predetermined 
sequence on a substrate. Therefore, the 1 st electro-optic device of this invention mentioned above can be 
manufactured comparatively easily. If a concave hollow is especially formed to a substrate in the phase 
in early stages of manufacture, since the 1st electro-optic device concerned can be manufactured only by 
performing various subsequent processes almost as [ ******** ] usual, it is very advantageous. 
[0037] In order that the manufacture approach of the 2nd electro-optic device of this invention may 
solve the above-mentioned technical problem The process which forms the resist pattern corresponding 
to the part which became depressed in said concave by the photolithography on the even substrate which 
is the approach of manufacturing the 2nd electro-optic device of this invention mentioned above, and 
turns into one [ said ] substrate, The etching process which forms the part which etched predetermined 
time through this resist pattern, and became depressed in said concave, It has the component formation 
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process which forms said said two or more pixel electrodes, two or more driver elements, and said two 
or more wiring in predetermined sequence on one [ containing the part which became depressed in said 
concave / said ] substrate. 

[0038] According to the manufacture approach of the 2nd electro-optic device of this invention, the 
resist pattern corresponding to the part which became depressed in the concave is first formed by the 
photolithography on one substrate and the becoming even substrate. Then, etching is performed only for 
predetermined time through this resist pattern, and the part which became depressed in the concave is 
formed. Therefore, the depth and thickness of a part which became depressed in the concave are 
controllable by the time management of etching. In this etching process, when using anisotropy dry 
etching, it can puncture mostly as an exposure dimension. Next, while contains the part which became 
depressed in the concave, and two or more pixel electrodes, two or more driver elements, and two or 
more wiring are formed in predetermined sequence on a substrate. Therefore, the 2nd electro-optic 
device of this invention mentioned above can be manufactured comparatively easily. If a concave 
hollow is especially formed to a substrate in the phase in early stages of manufacture, since the 2nd 
electro-optic device concerned can be manufactured only by performing various subsequent processes 
almost as [ ******** ] usual, it is very advantageous. 

[0039] In the mode of 1 of the manufacture approach of the 1st or 2nd electro-optic device of this 
invention, said etching process includes the wet etching process which forms the side attachment wall of 
the part which became depressed in said concave in the shape of a taper, respectively. 
[0040] According to this mode, the side attachment wall of the part which became depressed in the 
concave is formed in the shape of a taper of a wet etching process. Thus, if the side attachment wall of 
the part which became depressed in the concave is formed in the shape of a taper, in the part which 
became depressed in the concave, at an after process, it will be formed, for example, the polish recon 
film etc. will not remain. For this reason, flattening of this part can be carried out certainly. Since the 
side attachment wall of the part which became depressed in the concave in the seal field especially is a 
taper-like, it also becomes possible to form certainly and comparatively easily the wiring part which 
crosses and takes about a side attachment wall towards the circumference circuit formed on the field 
which has not become depressed in a concave from drawer wiring passing through the bottom of a seal 
field by thin film coating technology. 

[0041] Such an operation and other gains of this invention are made clear from the gestalt of the 

operation explained below. 

[0042] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on 
a drawing. 

[0043] (Configuration in the image display field of an electro-optic device) With the actuation, the 
configuration in the image display field of the electro-optic device by this invention is explained with 
reference to drawing 4 from drawing 1 . Drawing 1 is equal circuits, such as various components in two 
or more pixels formed in the shape of [ which constitutes the image display field of an electro-optic 
device ] a matrix, and wiring. Drawing 2 is a top view of two or more pixel groups where the TFT array 
substrate with which the data line, the scanning line, the pixel electrode, the light-shielding film, etc. 
were formed adjoins each other, and drawing 3 is the A-A 1 sectional view of drawing 2 . Moreover, 
drawing 4 is a sectional view corresponding to the A-A 1 cross section of drawing 2 in the example of a 
comparison. In addition, in order to make each class and each part material into the magnitude of extent 
which can be recognized on a drawing, contraction scales are made to have differed for each class or 
every each part material in drawing 3 and drawing 4 . 

[0044] In drawing 1 , two or more pixels formed in the shape of [ which constitutes the image display 
field of the electro-optic device by the gestalt of this operation ] a matrix consist of TFT30 for 
controlling pixel electrode 9a and the pixel electrode 9a concerned, and data-line 6a to which a picture 
signal is supplied is electrically connected to the source concerned of TFT30. The picture signals SI, S2, 
— , Sn written in data-line 6a may be supplied to line sequential, and you may make it supply them to this 
order for every group to two or more data- line 6a which adjoin each other. Moreover, scanning-line 3a is 
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electrically connected to the gate of TFT30, and it consists of predetermined timing so that the scan 
signals Gl, G2, Gm may be impressed to scanning-line 3a in pulse line sequential at this order. It 
connects with the drain of TFT30 electrically, and pixel electrode 9a writes in the picture signals SI, S2, 
— , Sn supplied from data-line 6a in TFT30 which is a switching element when only a fixed period closes 
the switch to predetermined timing. Fixed period maintenance of the picture signals SI, S2, — , Sn of the 
predetermined level written in electrooptic material through pixel electrode 9a is carried out between the 
counterelectrodes (it mentions later) formed in the opposite substrate (it mentions later). When the 
orientation and order of molecular association change with the voltage levels impressed, electrooptic 
material modulates light and enables a gradation display. According to the electrical potential difference 
impressed when it was in no MARI White mode, passage of this electrooptic material part of incident 
light is made impossible, if it is in NOMA reeve rack mode, according to the impressed electrical 
potential difference, passage of this electrooptic material part of incident light will be enabled, and light 
with the contrast according to a picture signal will carry out outgoing radiation from an electro-optic 
device as a whole. Here, in order to prevent the held picture signal leaking, storage capacitance 70 is 
added to the electrooptic material capacity and juxtaposition which are formed between pixel electrode 
9a and a counterelectrode. For example, as for the electrical potential difference of pixel electrode 9a, 
only time amount also with triple figures longer than the time amount to which the source electrical 
potential difference was impressed is held with storage capacitance 70. Thereby, it is improved further 
and a maintenance property can realize the high electro-optic device of a contrast ratio. 
[0045] In drawing 2 , on the TFT array substrate of an electro-optic device, two or more transparent 
pixel electrode 9a (the profile is shown by dotted-line section 9a ! ) is prepared in the shape of a matrix, 
and data-line 621, scanning-line 3a, and capacity line 3b are prepared respectively along the boundary of 
pixel electrode 9a in every direction. Electrical installation of the data-line 6a is carried out to the below- 
mentioned source field among semi-conductor layer la which consists of polish recon film etc. through 
a contact hole 5, and electrical installation of the pixel electrode 9a is carried out to the below-mentioned 
drain field among semi-conductor layer la through the contact hole 8. Moreover, scanning-line 3a is 
arranged so that a channel field (field of the slash of drawing Nakamigi going down) may be countered 
among semi-conductor layer la, and scanning-line 3a functions as a gate electrode. 
[0046] Capacity line 3b has the main track section mostly extended in the shape of a straight line along 
with scanning-line 3a, and the lobe which projected in the preceding paragraph side (inside of drawing, 
facing up) along with data-line 6a from the part which intersects data-line 6a. [0047] Moreover, 1 st 
light-shielding film 1 la is prepared in the island-shape field of the rectangle shown by the thick wire in 
drawing, respectively, more — concrete — island- shape 1st light-shielding film 1 la — respectively — 
every — TFT — a channel field is seen from a TFT array substrate side at least, and it is prepared in the 
wrap location for every pixel, respectively. 

[0048] Especially with the gestalt of this operation, the TFT array substrate is become depressed and 
formed in the concave in the field shown with the slash of the drawing 2 Nakamigi riser. The 
configuration which became depressed in this concave is behind explained in full detail with reference 
to drawing 2 and drawing 3 . 

[0049] Next, as shown in the sectional view of drawing 3 , the electro-optic device is equipped with the 
TFT array substrate 1 0 which constitutes an example of the substrate of while it is transparence, and the 
opposite substrate 20 which it is the transparence by which opposite arrangement is carried out at this, 
and also constitutes an example of the substrate of a way. The TFT array substrate 10 consists for 
example, of a quartz substrate, and the opposite substrate 20 consists of a glass substrate or a quartz 
substrate. Pixel electrode 9a is prepared in the TFT array substrate 10, and the orientation film 16 with 
which predetermined orientation processing of rubbing processing etc. was performed is formed in the 
upside. Pixel electrode 9a consists of transparent conductive thin films, such as for example, ITO film 
(Indium Tin Oxide film). Moreover, the orientation film 16 consists of organic thin films, such as for 
example, a polyimide thin film. 

[0050] On the other hand, it crosses to the opposite substrate 20 all over the, the counterelectrode 
(common electrode) 21 is formed, and the orientation film 22 with which predetermined orientation 
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processing of rubbing processing etc. was performed is formed in the bottom. A counterelectrode 21 
consists of transparent conductive thin films, such as for example, ITO film. Moreover, the orientation 
film 22 consists of organic thin films, such as a polyimide thin film. 

[0051] As shown in the TFT array substrate 10 at drawing 3 , TFT30 for pixel switching which carries 
out switching control of each pixel electrode 9a is formed in the location which adjoins each pixel 
electrode 9a. 

[0052] As further shown in the opposite substrate 20 at drawing 3 , the 2nd light-shielding film 23 called 
a black mask or a black matrix is formed in fields other than the opening field (namely, field which 
incident light penetrates actually and contributes effective in a display in an image display field) of each 
pixel. For this reason, incident light trespasses neither upon channel field la' of semi-conductor layer la 
of TFT30 for pixel switching, nor the LDD (Lightly Doped Drain) fields lb and lc from the opposite 
substrate 20 side. Furthermore, the 2nd light-shielding film 23 has functions, such as improvement in 
contrast, and color mixture prevention of color material. 

[0053] Thus, it is constituted, and between the TFT array substrates 10 and the opposite substrates 20 
which have been arranged so that pixel electrode 9a and a counterelectrode 21 may meet, electrooptic 
material is enclosed with the space surrounded by the below-mentioned sealant (refer to drawing 1212 
and drawing 13 ), and the electrooptic material layer 50 is formed. The electrooptic material layer 50 
takes a predetermined orientation condition with the orientation film 16 and 22 in the condition that the 
electric field from pixel electrode 9a are not impressed. The electrooptic material layer 50 consists of 
electrooptic material which mixed a kind or some kinds of pneumatic electrooptic material. It is the 
adhesives which consist of a photo-setting resin or thermosetting resin in order that a sealant may stick 
two substrates 10 and 20 around those, and spacers, such as glass fiber for making distance between 
both substrates into a predetermined value or a glass bead, are mixed. 

[0054] In the mesh-like field to which the slash of the drawing 2 Nakamigi riser which contains TFT30 
in data-line 6a, scanning-line 3a, and a capacity line 3b list especially with the gestalt of this operation in 
drawing 2 and drawing 3 was drawn The TFT array substrate 10 is become depressed and formed in the 
concave, and the TFT array substrate 10 is mostly formed relatively convex in the opening field 
(namely, field where the slash in drawing 2 is not drawn) corresponding to the other pixel electrode 9a 
(to plane). 

[0055] Since the TFT array substrate 10 is become depressed and formed in the concave in this way, in 
the field in which this concave convex hollow was formed, flattening of the front face of the orientation 
film 16 located above TFT30 at data-line 6a, scanning-line 3a, and a capacity line 3b list is carried out to 
the front face of the orientation film 16 in the opening field of a pixel according to that depth. 
[0056] a book — operation — a gestalt — **** — especially — the data line — six — a — the scanning line - 
- three a — and — capacity — a line — three — b — a list — TFT — 30 — ****-- a sake — these — various 
kinds — wiring — TFT — 30 — constituting — a layered product — most — thick — becoming — a field — 
the — the sum total — thickness — being equal — the depth — only — a concave — hollowing —**** — 
since — this — most — thick — becoming — a field — almost — perfect — flattening — carrying out — 
having . Moreover, the **** opening field which counters the electrooptic material layer 50 except pixel 
electrode 9a is hollowed to a concave, and flattening of the opening field and non-opening field of a 
pixel is carried out by that of ********. 

[0057] However, even if it is arbitrary whether the height of the orientation film 16 in which field is 
doubled with the height of the orientation film 16 in an opening field, for example, it doubles the height 
of the orientation film 16 above the storage capacitance 70 of the left-hand side in drawing 3 , it gives 
up, and you may make it double the height of the orientation film 16 above scanning-line 3a from which 
it separated from TFT30, or capacity line 3b. Furthermore, it is arbitrary whether the field of TFT array 
substrate 10 throat is hollowed to a concave, for example, it may form a hollow only in the field which 
counters data- line 6a, and may form a hollow only in the field which counters TFT30. If some and a 
hollow are formed to the field from which it separated from the opening field in any case, the 
effectiveness of flattening according to the formation field and the depth of this hollow will be acquired. 
Therefore, it is set as a design matter on which in what kind of the depth becomes depressed to which 
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field, and it forms in this way takes into consideration the pixel numerical aperture (ratio to the non- 
opening field of the opening field of a pixel) demanded actually, a definition, a rate ball, etc. 
[0058] And since it is constituted in this way and the electro-optic device of the gestalt of this operation 
can manufacture the electro-optic device concerned only by performing various processes, such as a 
CVD process for forming the 1st subsequent light-shielding film, a semi-conductor layer, the polish 
recon film, a metal membrane, an interlayer insulation film, etc., a sputtering process, a 
photolithography process, and an etching process, almost as [ ******** ] usual if a concave hollow is 
formed to the TFT array substrate 10 in the phase in early stages of manufacture, it is very 
advantageous, in order [ in addition, ] for there to be also no fear of there being no need of thickening 
thickness of an interlayer insulation film and making it thin in the other sections partly as mentioned 
above, therefore a crack arising in the part where an interlayer insulation film is thick, or a back channel 
occurring in a thin part — a design degree of freedom — markedly — alike — increase — a difficult 
production process and an addition process become unnecessary, and the advantage of not causing cost 
lifting is also acquired. 

[0059] On the other hand, in the example of a comparison shown in drawing 4 , the concave hollow is 
not formed in TFT array substrate 10' at all. Therefore, the thickness of the electrooptic material layer 50 
is changing substantially in the opening field and the non-opening field, the disclination of electrooptic 
material occurs greatly in the level difference between both this field, the adverse effect by disclination 
will also reach an opening field, and electrooptic material will degrade [ adverse effect ] image quality 
so that clearly from drawing 4 . Or it will be necessary to extend the 2nd light-shielding film 23 on the 
opposite substrate 20 to a sake, and to narrow the opening field concerned making it this adverse effect 
be less than an opening field, and a display image will become dark as a result. 
[0060] Since generating of the disclination of the electrooptic material layer 50 resulting from a level 
difference can be controlled efficiently as mentioned above according to the gestalt of this operation, 
while the disclination of the electrooptic material layer 50 can reduce the adverse effect which it has on 
a display image and extends the opening field of a picture element part eventually, the image display of 
high quality becomes possible. 

[0061] As shown in drawing 3 , in the location which counters TFT30 for pixel switching respectively, 
1st light-shielding film 1 la is prepared in island shape for every pixel between the TFT array substrate 
10 and each TFT30 for pixel switching. 1st light-shielding film 11a consists of Si containing at least one 
of Ti, Cr, W, Ta, Mo, and Pd which are a desirable opaque refractory metal, such as a metal simple 
substance, an alloy, and metal silicide. If constituted from such an ingredient, 1st light-shielding film 
1 la is destroyed by high temperature processing in the formation process of TFT30 for pixel switching 
performed after the formation process of 1st light-shielding film 1 la on the TFT array substrate 10, or it 
can avoid fusing by it. Moreover, the polish recon film may be used as 1st light-shielding film 1 la. Or 
the polish recon film may be formed in the upper layer of said refractory metal, and acid-resisting 
processing may be performed. Thus, with this operation gestalt, since 1st light-shielding film 1 la is 
formed, the situation in which the return light from the TFT array substrate 10 side etc. carries out 
incidence to channel field la' of TFT30 for pixel switching or the LDD fields lb and lc can be 
prevented, and the property of TFT30 for pixel switching does not deteriorate according to generating of 
a photocurrent. 

[0062] Furthermore, the 1st interlayer insulation film 12 is formed between 1st light- shielding film 11a 
and two or more TFT30 for pixel switching. The 1st interlayer insulation film 12 is formed in order to 
carry out the electric insulation of the semi-conductor layer la which constitutes TFT30 for pixel 
switching from 1st light-shielding film 11a. Furthermore, the 1st interlayer insulation film 12 also has a 
function as substrate film for TFT30 for pixel switching by being formed all over the TFT array 
substrate 10. That is, it has the function to prevent degradation of the property of TFT30 for pixel 
switching with the dry area at the time of polish of the front face of the TFT array substrate 10, the dirt 
which remains after washing. Since a direct-drive component is not formed in the part which became 
depressed in the concave, degradation of properties, such as the effect of the active layer on the driver 
element by the part which became depressed in the concave, i.e., a gap of Vth, lowering of the mobility 
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of an active layer, and lifting of off-leak, can be prevented. The 1st interlayer insulation film 12 consists 
of high insulation glass, such as NSG (non doped silicate glass), PSG (phosphorus silicate glass), BSG 
(boron silicate glass), and BPSG (boron phosphorus silicate glass), or an oxidation silicone film, a 
silicon nitride film, etc. The 1st interlayer insulation film 12 can also protect the situation where 1st 
light-shielding film 1 la pollutes the TFT30 grade for pixel switching. 

[0063] Storage capacitance 70 consists of gestalten of this operation by installing gate dielectric film 2 
from the location which counters scanning-line 3a, using as a dielectric film, installing semi-conductor 
film la, considering as the If of the 1st storage capacitance electrodes, and using as the 2nd storage 
capacitance electrode a part of capacity line 3b which counters these further. More, it is installed in the 
bottom of data-line 6a and scanning-line 3 a, and into the capacity line 3b part similarly extended along 
with data- line 6a and scanning-line 3 a, opposite arrangement is carried out through an insulator layer 2, 
and let high concentration drain field le of semi-conductor layer la be the If (semi-conductor layer) of 
the 1st storage capacitance electrodes at the detail. Since especially the insulator layer 2 as a dielectric of 
storage capacitance 70 is exactly gate dielectric film 2 of TFT30 formed on the polish recon film of high 
temperature oxidation, it can be thinly made into the insulator layer of high pressure-proofing, and can 
constitute storage capacitance 70 from small area as mass storage capacitance comparatively. 
[0064] Consequently, since the storage capacitance of pixel electrode 9a can be increased using 
effectively the tooth space which separated from an opening field called the field (namely, field in which 
capacity line 3b was formed) which the disclination of electrooptic material generates along with the 
field under data-line 6a, and scanning-line 3a, the bright high electro-optic device of a contrast ratio is 
realizable with small and high definition liquid crystal equipment. 

[0065] In drawing 3 TFT30 for pixel switching It has LDD (Lightly Doped Drain) structure. Channel 
field la' of semi-conductor layer la in which a channel is formed of the electric field from scanning-line 
3a and concerned scanning-line 3a, Gate dielectric film 2, data-line 6a which insulate scanning-line 3a 
and semi-conductor layer la, Id list of high concentration source fields of low concentration source field 
(source side LDD field) lb of semi-conductor layer la and low concentration drain field (drain side 
LDD field) lc, and semi-conductor layer la is equipped with high concentration drain field le. One to 
which it corresponds of two or more pixel electrode 9a is connected to high concentration drain field le. 
The drain fields lc and le are formed in source field lb and Id list to semi-conductor layer la like the 
after-mentioned by doping the dopant the object for n molds of predetermined concentration, or for p 
molds according to whether the channel of n mold or p mold is formed. TFT of an n-type channel has 
the advantage that working speed is quick, and it is used as TFT30 for pixel switching which is the 
switching element of a pixel in many cases, the gestalt of this operation — especially — data-line 6a — 
low [, such as aluminum, ] — it consists of thin films of protection-from-light nature, such as alloy film, 
such as metal membrane metallurgy group silicide [ **** ]. Moreover, on scanning-line 3a, gate 
dielectric film 2, and the 1st interlayer insulation film 12, the 2nd interlayer insulation film 4 with which 
the contact hole 8 which leads to the contact hole 5 and high concentration drain field le which lead to 
Id of high concentration source fields was formed respectively is formed. Electrical installation of the 
data- line 6a is carried out to Id of high concentration source fields through the contact hole 5 to this 
source field lb. Furthermore, on data-line 6a and the 2nd interlayer insulation film 4, the 3rd interlayer 
insulation film 7 with which the contact hole 8 to high concentration drain field le was formed is 
formed. Electrical installation of the pixel electrode 9a is carried out to high concentration drain field le 
through the contact hole 8 to this high concentration drain field le. The above-mentioned pixel electrode 
9a is prepared in the top face of the 3rd interlayer insulation film 7 constituted in this way. in addition, 
pixel electrode 9a and high concentration drain field le relay the same aluminum film as data-line 6a, 
and the same polish recon film as scanning-line 3b ~ it may be made to carry out electrical installation. 
[0066] Although TFT30 for pixel switching has LDD structure as mentioned above preferably, it may be 
TFT of the self aryne mold which may have the offset structure which does not drive impurity ion into 
low concentration source field lb and low concentration drain field lc, drives in impurity ion by high 
concentration by using gate electrode 3 a as a mask, and forms the high concentration source and a drain 
field in self align. 
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[0067] Moreover, although considered as the single gate structure which has arranged one gate electrode 
3 a of TFT30 for pixel switching between Id of source-drain fields, and le with the gestalt of this 
operation, two or more gate electrodes may be arranged among these. Under the present circumstances, 
to each gate electrode, the same signal is made to be impressed. Thus, if TFT is constituted above the 
dual gate or the triple gate, the leakage current of a channel and a source-drain field joint can be 
prevented, and the current at the time of OFF can be reduced. If at least one of these gate electrodes is 
made into LDD structure or offset structure, the OFF state current can be reduced further and the stable 
switching element can be obtained. 

[0068] Generally here polish recon layers, such as channel field la 1 of semi-conductor layer la, and low 
concentration source field lb, low concentration drain field lc Although a photocurrent will occur 
according to the photo-electric-translation effectiveness which polish recon has and the transistor 
characteristics of TFT30 for pixel switching will deteriorate if light carries out incidence With the 
gestalt of this operation, since data-line 6a is formed from the metal thin film of protection-from-light 
nature, such as aluminum, so that scanning-line 3 a may be covered from an upside, the incidence of the 
incident light to channel field la 1 of semi-conductor layer la and the LDD fields lb and lc can be 
prevented effectively at least. Moreover, as mentioned above, since 1st light-shielding film 1 la is 
prepared in the TFT3Q bottom for pixel switching, the incidence of the return light to channel field la 1 of 
semi-conductor layer la and the LDD fields lb and lc can be prevented effectively at least. 
[0069] Especially with the gestalt of this operation, 1st light-shielding film 1 la is divided by the amount 
of [ two or more ] insular part. As compared with the case of the light-shielding film which followed, for 
example, was prepared the shape of a grid, and in the shape of a stripe, since it is far small, the area of 
the part formed as one can ease substantially the stress generated in a light-shielding film according to a 
difference of the physical properties between a light-shielding film and its contiguity film. For this 
reason, film peeling in 1st light-shielding film 11a, film deformation, or generating prevention of a crack 
is achieved. Simultaneously, the situation where the property of TFT30 for pixel switching deteriorates 
by own stress of 1st light-shielding film 11a can be prevented. In addition, 1st light-shielding film 11a 
may be formed the shape of a stripe, and in the shape of a matrix, without forming in island shape. 
[0070] Furthermore, electrical installation of two or more parts for the insular part of 1st light- shielding 
film 1 la may be carried out to a part for the constant source of potential, or a part by volume. For 
example, electrical installation of the 1st light-shielding film 1 la may be carried out to capacity line 3b 
made into constant potential, respectively. Thus, if constituted, potential fluctuation of 1st light- 
shielding film 1 la will not have an adverse effect on 1st light-shielding film 1 la to TFT30 for pixel 
switching by which opposite arrangement is carried out. Moreover, it may function good as the 2nd 
storage capacitance electrode of storage capacitance 70 by making capacity line 3b into constant 
potential. In this case, constant sources of potential, such as a negative supply supplied to the 
circumference circuits (for example, a scanning-line actuation circuit, a data-line actuation circuit, etc.) 
for driving the electro-optic device concerned as a constant source of potential and a positive supply, a 
touch-down power source, the constant source of potential supplied to a counterelectrode 21 are 
mentioned. 

[0071] With the gestalt of this operation, the amount of [ of 1st light-shielding film 11a] each insular 
part Since it is prepared in the field required to perform protection from light to channel field la 1 of 
TFT30 for pixel switching at worst In the non-opening field of the limited picture element part, the field 
where the amount of (light-shielding film) each insular part laps with data-line 6a or scanning-line 3a is 
also stopped by minimum. Since possibility that 1st light-shielding film 11a, and data-line 6a and 
scanning-line 3 a will short-circuit, and the electro-optic device concerned will defective-ize can be made 
low when the projection which is not meant to 1st light-shielding film 1 la is formed into a manufacture 
process, it is advantageous. 

[0072] Moreover, capacity line 3b and scanning- line 3 a consist of the same polish recon film, consist of 
high-temperature-oxidation film with same dielectric film of storage capacitance 70 and gate dielectric 
film 2 of TFT30 for pixel switching, and become the If of the 1st storage capacitance electrodes from 
channel formation field la 1 of TFT30 for pixel switching, and semi-conductor layer la with same Id of 
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source fields, drain field le, etc. For this reason, the laminated structure formed on the TFT array 
substrate 10 can be simplified, capacity line 3b and scanning-line 3a can be simultaneously formed with 
the same film formation process in the manufacture approach of the further below-mentioned electro- 
optic device, and the dielectric film and gate dielectric film 2 of storage capacitance 70 can be formed 
simultaneously. 

[0073] Since flattening in an image display field is attained according to this operation gestalt as 
explained to the detail above, Raising the quality of a display image by adopting 1st light-shielding film 
11a and capacity line 3b In data-line 6a, scanning- line 3a, and TFT30 grade, in addition, by stopping the 
level difference in the circumference of the pixel opening field resulting from existence of the interlayer 
insulation film which is needed for such capacity line 3b and a 1st light-shielding film 11a list along 
with them as much as possible While the disclination of electrooptic material is reduced, the bright high 
image display of a pixel numerical aperture becomes possible. 

[0074] (Configuration in the boundary region and seal field of an electro-optic device) With the 
actuation, the configuration in the boundary region and seal field of an electro-optic device by this 
invention is explained with reference to drawing 7 from drawing 5 R> 5. Drawing 5 is the top view 
showing various wiring in a seal field and its neighborhood, and the configuration of a circumference 
circuit, drawing 6 is the top view expanding and showing drawer wiring in the seal field of drawing 7 , 
and the drawing 7 (1) ****7 (2) is the C-C'D-D of sectional view and drawing 5 1 sectional view of 
drawing 6 , respectively. 

[0075] In drawing 5 , from the mounting terminal 102 prepared in the periphery of the TFT substrate 
array substrate 10, scanning-line actuation circuit signal-line 105a is wired in the scanning-line actuation 
circuit 104, and two or more picture signal lines 1 15 are wired in the direction of X (longitudinal 
direction) to the field between the data-line actuation circuit 101 and a seal field. And in the bottom of 
the seal field on the extension wire of data-line 6a, the drawer wiring ("the outgoing line of the data line" 
is called hereafter) 301 which consists of drawer wiring 301a which is some sampling circuit actuation 
signal lines 1 14 from the data-line actuation circuit 101, and junction wiring 301b from the picture 
signal line 1 15 is formed. On the other hand, in the bottom of the seal field on the extension wire of 
scanning-line 3 a, the drawer wiring 402 of the scanning line from the scanning-line actuation circuit 104 
is formed. The drawer wiring 402 includes the counterelectrode (common electrode) potential wiring 
1 12 at the edge. This counterelectrode potential wiring 1 12 is connected to the counterelectrode 21 (refer 
to drawing 3 ) formed in the opposite substrate 20 through vertical flow terminal 106a and the vertical 
flow material 106. Moreover, the inspection terminal 111 for inputting the signal of predetermined 
checking adjoins the data-line actuation circuit 101, and is prepared in the data-line actuation circuit 
101. 

[0076] In drawing 5 , the sampling circuit 103 which impresses a picture signal to data-line 6a to 
predetermined timing is formed on the TFT array substrate 10. Two or more switching elements by 
which the sampling circuit 103 was established in every data-line 6a If it has (for example, TFT), the 
picture signal with which serial-parallel conversion of the plurality (6 [ for example, ]) was carried out 
pulls out from two or more picture signal lines 115 and it is respectively inputted through wiring 301b It 
samples by each switching element to the timing of a sampling circuit driving signal to which this is 
supplied through the sampling circuit actuation signal line 1 14 and drawer wiring 301a from the 
scanning-line actuation circuit 101, and it is constituted so that it may be impressed by each data- line 6a. 
In addition, in addition to a sampling circuit 103, the inspection circuit for inspecting the precharge 
circuit which precedes the precharge signal of a predetermined voltage level with a picture signal, and 
supplies it to two or more data-line 6a respectively, the quality of the electro-optic device concerned at 
the manufacture middle or the time of shipment, a defect, etc. may be formed on the TFT array substrate 
10. 

[0077] As shown in drawing 6 , the drawer wiring 301 of the data line is respectively prolonged in the 
direction (lengthwise direction) of Y, and has width of face L, wiring which adjoin each other sets 
spacing S, and they are arranged. And as the drawer wiring 301 consists of same aluminum film as data- 
line 6a and is shown in drawing 7 (1), in the bottom of each drawer wiring 301, the dummy wiring 302 
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which consisted of same polish recon film as scanning-line 3 a is formed. 

[0078] In addition, in drawing 5 and drawing 6 , the dummy pixel with the same configuration as the 
pixel which constitutes a screen-display field is formed in the bottom of the 3rd light-shielding film 53 
which specifies the circumference of the image display field which is established in the opposite 
substrate and called circumference abandonment. Although there is no need of constituting the pixel for 
a display under the 3rd light-shielding film 53 prepared so that the poor orientation field of electrooptic 
material etc. might be hidden, only predetermined width of face may prepare a dummy pixel outside the 
edge of an image display field in this way for property stabilization of the pixel near the edge of an 
image display field. 

[0079] On the other hand, wiring with which the drawer wiring 402 of the scanning line shown in 
drawing 5 is respectively prolonged in the direction of X and which it adjoins sets spacing, and they are 
arranged. And as the drawer wiring 402 consists of same polish recon film as scanning-line 6a and is 
shown in drawing 7 (2), after each drawer wiring 402, the dummy wiring 401 which consisted of same 
aluminum film as data-line 6a is formed. 

[0080] As shown in drawing 7 (1) and drawing 7 (2), especially with the gestalt of this operation, the 
part which pulls out in a seal field and counters wiring 301 and 402 becomes depressed in a concave, 
and the TFT array substrate 10 is formed. Therefore, the height of the convex projection which pulls out 
in the front face of the 3rd interlayer insulation film 7 which touches a sealant 52 in the seal field by the 
side of the TFT array substrate 10, and is formed on wiring 301 and 402 can be lowered according to the 
depth of the part which became depressed in the concave concerned, and as respectively shown in this 
drawing, the front face of the 3rd interlayer insulation film 7 is made almost flat. Consequently, in a seal 
field, this stress is uniformly distributed on the field of the 3rd interlayer insulation film 7 through the 
gap material 300 mixed in the sealant 52, such as a glass fiber and a glass bead. Therefore, in the seal 
field which has irregularity in a front face according to the existence of drawer wiring, this stress 
concentrates by the gap material 300, and possibility that drawer wiring will disconnect or short-circuit 
is reduced greatly. 

[0081] Furthermore, the difference of the height of the front face of the pixel field facing the electrooptic 
material layer 50 and the front face of the seal field facing a sealant 52 also becomes small. For this 
reason, the need of using gap material with a path smaller about 1 micrometer than the gap between 
substrates like before is lost, and it becomes possible to use the gap material 300 with a path comparable 
as the gap between substrates. When narrowing the gap between substrates so that this may prevent the 
poor orientation of the electrooptic material layer 50 by detailed-izing of a pixel, it can expect big 
effectiveness. 

[0082] And especially with the gestalt of this operation, laminating formation of the dummy wiring 302 
which consists of polish recon film is carried out through the 2nd interlayer insulation film 4 to the 
drawer wiring 301 of the data line in the seal field (refer to drawing 7 (1)). On the other hand, to the 
drawer wiring 402 of the scanning line, laminating formation of the dummy wiring 401 which consists 
of aluminum film is carried out through the 2nd interlayer insulation film 4 (refer to drawing 7 (2)). 
Therefore, since the height of the front face of the 3rd interlayer insulation film 7 in the seal field in the 
side of the upper and lower sides of an image display field and the height of the front face of the 3rd 
interlayer insulation film 7 in the side of right and left of an image display field are in agreement, control 
of the gap between substrates by the gap material 300 mixed in the whole sealant 52 will become stable. 
[0083] Here, the dummy wiring 302 and 401 for adjustment of the sum total thickness in a seal field 
may be electrically connected with the drawer wiring 301 and 402, respectively. If such a configuration 
is taken, the redundancy of drawer wiring will become possible. Moreover, even if it is floating 
electrically, it is satisfactory, and you may use as other capacity line 3b, drawer wiring for 1st light- 
shielding film 11a, etc. 

[0084] With the gestalt of this operation, as shown in drawing 6 , electrical installation of the dummy 
wiring 302 is further carried out to the drawer wiring 301 through the contact hole 305 punctured by the 
2nd interlayer insulation film 4 (refer to drawing 7 (1) and drawing 7 (2)). Similarly, electrical 
installation of the dummy wiring 401 is carried out to the drawer wiring 402. Consequently, each drawer 
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wiring 301 and 402 has the redundant structure which consists of two conductive layers (aluminum film 
and polish recon film) respectively. Since it is not necessary to become poor wiring whether follow, for 
example, pull out in response to the stress by the gap material 300 in the bottom of a seal field, and 
wiring 301 or 402 is disconnected, or a conductive layer tears the 2nd interlayer insulation film 4 in the 
direction vertical to the TFT array substrate 10 and aluminum film short-circuits on the polish recon film 
to it or, it is advantageous. Furthermore, in order to carry out redundancy, a drawer may prepare 1st 
shade la in the bottom of a circle 302 and 402. 

[0085] Since flattening in a seal field is attained according to this operation gestalt as explained to the 
detail above, the gap between substrates is controllable good using the gap material mixed in the sealant, 
reducing poor wiring of drawer wiring. 

[0086] In addition, with the gestalt of this operation, the side-attachment-wall part into which the 
concave of a TFT array substrate became depressed as shown in drawing 3 and drawing 7 is formed in 
the shape of a taper. Therefore, in the part which became depressed in the concave, at an after process, it 
is formed, for example, the polish recon film, a resist, etc. do not remain so that it may explain below. 
For this reason, flattening can be carried out certainly. Moreover, since the side attachment wall of the 
part which became depressed in the concave in the seal field especially is formed in the shape of a taper, 
it also becomes possible to form certainly and comparatively easily the wiring part which crosses and 
takes about a side attachment wall towards the data-line actuation circuit 101 and the scanning-line 
actuation circuit 104 which were formed on the field which has not become depressed in a concave from 
drawer wiring passing through the bottom of a seal field by thin film coating technology. For example, 
crossing and pulling out the side attachment wall with which the taper twisted or the back taper was 
formed, and taking about wiring causes poor wiring rather than it is easy. 

[0087] (Manufacture process of an electro-optic device) Next, the manufacture process of an electro- 
optic device with the above configurations is explained with reference to drawing 1 1 from drawing 8 . In 
addition, it is process drawing which drawing 1 1 makes each class by the side of the TFT array substrate 
in each process correspond to the A- A 1 cross section of drawing 2 like drawing 3 from drawing 8 , and is 
shown. 

[0088] First, as shown in the process (1) of drawing 8 , dry etching, such as reactant etching and reactant 
ion beam etching, is performed to the quartz substrate used as the TFT array substrate 10, and the 
concave hollow which does not once have a taper is formed in the substrate top face in the non-opening 
field (refer to drawing 2 and drawing 3 ) of a schedule in which various wiring in an image display field 
and TFT are formed. The quartz substrate has the thickness of about 1mm, and even if it attaches an 
about several microns hollow like the after-mentioned for flattening, a problem is not produced at all. 
Under the present circumstances, in performing dry etching using SF6/CHF3 gas, for example according 
to the experiment of this invention person, if a mixing ratio is 14/112, an etching rate will serve as 
5290A / min (a part for angstrom/), if a mixing ratio is 17/90, an etching rate will serve as 5169A / min, 
and if a mixing ratio is 23/67, an etching rate will serve as 4297A / min. That is, by adjusting the mixing 
ratio of SF6/CHF3 gas, a desired etching rate is obtained and, therefore, the concave hollow of the 
desired depth can be formed. Especially, the direction which punctured the concave hollow can make a 
puncturing configuration almost the same as the mask shape by the resist by anisotropic etching like 
reactant etching and reactant ion beam etching. Thus, as opposed to the quartz substrate with which the 
hollow of a concave without a taper was formed of dry etching processing, the side attachment wall of a 
hollow is made into the shape of a taper by the wet etching of an etching rate for example, with low 
780A / min extent. Thus, it is if the side attachment wall of the part which became depressed in the 
concave is formed in the shape of a taper, It is formed at an after process in the part which became 
depressed in the concave, for example, neither the polish recon film nor a resist remains in the perimeter 
of a side attachment wall of an aperture, without etching and exfoliating, and lowering of the yield is not 
caused. For this reason, flattening can be carried out certainly. Furthermore, as an approach of forming 
****** of the aperture of the 1st interlayer insulation film 12 in the shape of a taper, once it etches by 
dry etching, a resist pattern may be retreated and dry etching may be performed again. 
[0089] Preferably, annealing treatment is carried out at inert gas ambient atmospheres, such as N2 
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(nitrogen), and an about 900-1300-degree C elevated temperature, and it pretreats here so that distortion 
produced in the TFT array substrate 10 in the elevated- temperature process carried out behind may 
decrease. That is, according to the temperature by which high temperature processing is carried out at 
the maximum elevated temperature in a manufacture process, the TFT array substrate 10 is heat-treated 
at the same temperature or the temperature beyond it in advance. 

[0090] In addition, it may change to a quartz substrate, above-mentioned etching processing and 
annealing treatment may be performed to a silicon substrate, hard glass, etc., and the TFT array substrate 
10 may be constituted, moreover, the alignment (alignment) to the hollow formed in the TFT array 
substrate 10 in masking at future processes etc. — for example, this process (1) — alignment — the hollow 
[ like ] is added to the predetermined part of a TFT array substrate, and it is carried out by recognizing 
this by interference of light etc. 

[0091] next, the whole surface of the TFT array substrate 10 in which the concave hollow was formed as 
shown in a process (2) ~ metal alloy film, such as metal metallurgy group silicide, such as Ti, Cr, W, 
Ta, Mo, and Pd, - a spatter - about 1000-5000A thickness - the light-shielding film 1 1 of about 2000 A 
thickness is formed preferably. In addition, if the polish recon film is used as a light-shielding film 11, 
destruction of the interlayer insulation film by stress will not be caused. 

[0092] Then, as shown in a process (3), 1st light-shielding film 1 la is formed by forming the resist mask 
corresponding to the pattern (referring to drawing 2 ) of 1st light-shielding film 1 la by the 
photolithography on the this formed light-shielding film 11, and etching to a light-shielding film 1 1 
through this resist mask. 

[0093] Next, as shown in a process (4), the 1st interlayer insulation film 12 which consists of silicate 
glass film, such as NSG, PSG, BSG, and BPSG, a silicon nitride film, an oxidation silicone film, etc. 
using TEOS (tetrapod ethyl orthochromatic silicate) gas, TEB (tetrapod ethyl boat rate) gas, TMOP 
(tetrapod methyl oxy-FOSU rate) gas, etc. with ordinary pressure or a reduced pressure CVD method is 
formed on 1st light-shielding film 11a. The thickness of this 1st interlayer insulation film 12 may be 
about 5000-20000A. 

[0094] Next, as shown in a process (5), about 450-550 degrees C of amorphous silicon film are 
preferably formed comparatively on the 1st interlayer insulation film 12 with the reduced pressure CVD 
(for example, CVD with a pressure of about 20-40Pa) using the mono-silane gas of flow rate about 400 
to 600 cc/min, disilane gas, etc. of about 500 degrees C in a low-temperature environment. Then, in 
nitrogen-gas-atmosphere mind, by performing annealing treatment of 4 - 6 hours preferably at about 
600-700 degrees C for about 1 to 10 hours, solid phase growth of the polish recon film 1 is carried out 
until it becomes the thickness of about 1000A preferably in about 500-2000A thickness. 
[0095] Under the present circumstances, as TFT30 for pixel switching shown in drawing 3 , when 
creating TFT30 for pixel switching of an n channel mold, the dopant of V group elements, such as Sb 
(antimony), As (arsenic), and P (Lynn), may be slightly doped by an ion implantation etc. to the channel 
field concerned. Moreover, when using TFT30 for pixel switching as a p channel mold, the dopant of III 
group elements, such as B (boron), Ga (gallium), and In (indium), may be slightly doped by an ion 
implantation etc. In addition, the polish recon film 1 may be directly formed with a reduced pressure 
CVD method etc. without passing through the amorphous silicon film. Or drive silicon ion into the 
polish recon film deposited with the reduced pressure CVD method etc., once make it amorphous 
(amorphous-izing), it is made to recrystallize by annealing treatment etc. after that, and the polish recon 
film 1 may be formed. As an approach of carrying out solid phase growth, laser annealing which used 
RTA (Rapid Thermal Anneal), such as annealing treatment and an excimer laser, may be used. 
[0096] Next, as shown in a process (6), semi-conductor layer la of the **** predetermined pattern 
shown in drawing 2 is formed according to a photolithography process, an etching process, etc. That is, 
the If of the 1st storage capacitance electrodes installed from semi-conductor layer la which constitutes 
TFT30 for pixel switching is formed especially in the field in which capacity line 3b is formed along 
with the field in which capacity line 3b is formed, and scanning-line 3a under data-line 6a. 
[0097] As shown in a process (7), the If of the 1st storage capacitance electrodes with semi-conductor 
layer la which constitutes TFT30 for pixel switching next, the temperature of about 900-1300 degrees 
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C, and by oxidizing thermally with the temperature of about 1000 degrees C preferably A thermal 
oxidation silicone film with a comparatively thin thickness of about 300A is formed. Furthermore, a 
high-temperature-oxidation silicone film (HTO film) and a silicon nitride film are deposited on the 
comparatively thin thickness of about 500A with a reduced pressure CVD method etc., and the gate 
dielectric film 2 for capacity formation is formed with the gate dielectric film 2 with multilayer structure 
of TFT30 for pixel switching (refer to drawing 3 ). consequently, the thickness of the If of the 1st 
storage capacitance electrodes — the thickness of about 300- 1500 A — desirable — the thickness of about 
350-500A — becoming — the thickness of gate dielectric film 2 -- the thickness of about 200-1500A ~ it 
becomes the thickness of about 3 00- 1000 A preferably. Thus, by shortening elevated- temperature 
thermal oxidation time amount, when using especially an about 8 inches large-sized substrate, the 
camber by heat can be prevented. However, gate dielectric film 2 with monolayer structure may be 
formed only by oxidizing the polish recon layer 1 thermally. 

[0098] In addition, although not limited especially in a process (7), the amount of [ used as the If of the 
1st storage capacitance electrodes ] semi-conductor layer may be made to dope and form for example, P 
ion into low resistance in about 3xl012/cm2 of doses. 

[0099] Next, thermal diffusion of the process (Lynn (P as shown in 8), after depositing the polish recon 
layer 3 with a reduced pressure CVD method etc.) is carried out, and the polish recon film 3 is electric- 
conduction-ized. Or the doped silicone film which introduced P ion into membrane formation and 
coincidence of the polish recon film 3 may be used. 

[0100] Next, as shown in the process (9) of drawing 9 , capacity line 3b is formed according to the 
photolithography process using a resist mask, an etching process, etc. with scanning-line 3a of the **** 
predetermined pattern shown in drawing 2 . Thickness of such capacity line 3b (scanning-line 3a) is 
made into about 3 5 00 A. 

[0101] Next, as shown in a process (10), when TFT30 for pixel switching shown in drawing 3 is set to 
TFT of an n channel mold with LDD structure, In order to form low concentration source field lb and 
low concentration drain field lc in semi-conductor layer la first The dopant 60 of V group elements, 
such as P, is doped by low concentration, using scanning-line 3 a (gate electrode) as a diffusion mask 
(with for example, dose which is one to 3xl013-/cm2 about P ion). Thereby, semi-conductor layer la 
under scanning-line 3a becomes channel field la\ Capacity line 3b and scanning-line 3a are also formed 
into low resistance by the dope of this impurity. 

[0102] then, as shown in a process (1 1), in order to form high concentration source field lb and high 
concentration drain field lc which constitute TFT30 for pixel switching, after forming the resist layer 62 
on scanning-line 3a with a mask with wide width of face rather than scanning-line 3a, similarly the 
dopant 61 of V group elements, such as P, is doped by high concentration (for example, P ion — the dose 
of one to 3xl015-/cm2). Moreover, to semi-conductor layer la, when using TFT30 for pixel switching 
as a p channel mold, in order to form Id of high concentration source fields, and high concentration 
drain field le in low concentration source field lb and a low concentration drain field lc list, the dopant 
of HI group elements, such as B, is used and doped. In addition, it is good also as TFT of offset 
structure, without, for example, performing a low-concentration dope, and it is good also as TFT of a 
self aryne mold by the ion-implantation technique using P ion, B ion, etc., using scanning-line 3a as a 
mask. 

[0103] Capacity line 3b and scanning-line 3a are also further formed into low resistance by the dope of 
this impurity. 

[0104] In parallel to these processes, the circuit of the data- line actuation circuit 101 with the 
complementary-type structure which consists of an n channel mold TFT and a p channel mold TFT, and 
scanning-line actuation circuit 104 grade is formed in the periphery on the TFT array substrate 10. Thus, 
since TFT30 for pixel switching forms a semi-conductor layer by polish recon in the gestalt of this 
operation, at the time of formation of TFT30 for pixel switching, it is the same process mostly, and the 
data-line actuation circuit 101 and the scanning-line actuation circuit 104 can be formed, and it is 
advantageous on manufacture. 

[0105] Next, as shown in a process (12), the 2nd interlayer insulation film 4 which consists of silicate 
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glass film, such as NSG, PSG, BSG, and BPSG, a silicon nitride film, an oxidation silicone film, etc. is 
formed using ordinary pressure or a reduced pressure CVD method, TEOS gas, etc. so that capacity line 
3b may be covered with scanning-line 3a in TFT30 for pixel switching. The thickness of the 2nd 
interlayer insulation film 4 has desirable about 5000-1 5000A. 

[0106] next, the contact hole 5 to the data line 31 in order to activate Id of high concentration source 
fields, and high concentration drain field le, after performing about 1000-degree C annealing treatment 
about 20 minutes in the phase of a process (13) — dry etching, such as reactant etching and reactant ion 
beam etching, — or it forms by wet etching. Moreover, the contact hole for connecting with wiring 
which illustrates neither scanning-line 3a nor capacity line 3b is also punctured to the 2nd interlayer 
insulation film 4 according to the same process as a contact hole 5. 

[0107] Next, on the 2nd interlayer insulation film 4, as shown in the process (14) of drawing 10 , as it 
deposits on about 3000A preferably in about 1000-5000A thickness by making low resistance metal 
metallurgy group silicide, such as aluminum of protection-from-light nature, etc. into a metal membrane 
6 and is ftuther shown in a process (15) by spatter processing etc., data-line 6a is formed according to a 
photolithography process, an etching process, etc. 

[0108] Next, as shown in a process (16), the 3rd interlayer insulation film 7 which consists of silicate 
glass film, such as NSG, PSG, BSG, and BPSG, a silicon nitride film, an oxidation silicone film, etc. is 
formed using ordinary pressure or a reduced pressure CVD method, TEOS gas, etc. so that a data-line 6a 
top may be covered. The thickness of the 3rd interlayer insulation film 7 has desirable about 5000- 
15000A. 

[0109] Next, in the phase of the process (17) of drawing 1 1 , the contact hole 8 for carrying out electrical 
installation of pixel electrode 9a and the high concentration drain field le is formed by dry etching, such 
as reactant etching and reactant ion beam etching, in TFT30 for pixel switching. 
[01 10] Next, on the 3rd interlayer insulation film 7, as shown in a process (18), as the transparent 
conductive thin films 9, such as ITO film, are deposited on the thickness of about 500-2000A and are 
further shown in a process (19) by spatter processing etc., pixel electrode 9a is formed according to a 
photolithography process, an etching process, etc. In addition, when using the electro-optic device 
concerned for the electro-optic device of a reflective mold, pixel electrode 9a may be formed from an 
opaque ingredient with high reflection factors, such as aluminum. 

[0111] Then, after applying the coating liquid of the orientation film of a polyimide system on pixel 
electrode 9a, the orientation film 16 (refer to drawing 3 ) is formed by performing rubbing processing in 
the predetermined direction so that it may have a predetermined pre tilt angle etc. 
[0112] As mentioned above, although the production process was explained focusing on the picture 
element part with reference to drawing 1 1 from drawing 8 , the laminated structure in the seal field 
shown in drawing 7 is also formed of the same process as these. Namely, the concave hollow in a seal 
field is mainly formed of the same etching process as an above-mentioned process (1). The drawer 
wiring 402 (refer to drawing 7 (2)) and the dummy wiring 302 (refer to drawing 7 (1)) of the scanning 
line are formed of a process (8) and the same process as (9). The drawer wiring 301 (refer to drawing 7 
(1)) and the dummy wiring 401 (refer to drawing 7 (2)) of the data line are formed of a process (14) and 
the same process as (15), and the 1st to 3rd interlayer insulation film 12, 4, and 7 is formed of other 
processes. Therefore, in the seal field, flattening of the top face of the 3rd interlayer insulation film 7 is 
carried out according to the concave hollow formed in the TFT array substrate 10. Thus, since according 
to the manufacture process of this operation gestalt flattening in a seal field is attained and especially the 
side attachment wall of the part which became depressed in the concave in a seal field is formed in the 
shape of a taper The wiring part (refer to drawing 5 and drawing 6 ) which crosses and takes about a side 
attachment wall towards the data-line actuation circuit 101 and the scanning-line actuation circuit 104 
which were formed on the substrate side which has not become depressed in a concave from the drawer 
wiring 301 and 402 passing through the bottom of a seal field It also becomes possible to form certainly 
and comparatively easily by thin film coating technology. 

[0113] On the other hand, about the opposite substrate 20 shown in drawing 3 , a glass substrate etc. is 
prepared first, and after the 2nd light-shielding film 23 and the 3rd light-shielding film 53 (refer to 
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drawing 5 , drawing 6 , drawing 12 R> 2, and drawing 13 ) as circumference abandonment carry out the 
spatter of the chromium metal, they are formed through a photolithography process and an etching 
process. In addition, these 2nd light-shielding film and 3rd light-shielding film may form others, Si, and 
carbon and Ti, such as Cr, nickel, and aluminum, from ingredients, such as resin black distributed to the 
photoresist. [ metallic material ] 

[0114] Then, a counterelectrode 21 is formed by spatter processing etc. all over the opposite substrate 20 
by depositing transparent conductive thin films, such as ITO, on the thickness of about 500-2000A. 
Furthermore, after applying the coating liquid of the orientation film of a polyimide system all over a 
counterelectrode 21, the orientation film 22 (refer to drawing 3 ) is formed by performing rubbing 
processing in the predetermined direction so that it may have a predetermined pre tilt angle etc. 
[0115] Finally, the electrooptic material with which the TFT array substrate 10 and the opposite 
substrate 20 with which each class was formed as mentioned above are stuck by the sealant 52 so that 
the orientation film 16 and 22 may meet, and they come to mix two or more kinds of pneumatic 
electrooptic material to the space between both substrates by vacuum attraction etc. is attracted, and the 
electrooptic material layer 50 of predetermined thickness is formed. 

[01 16] In addition, in the above manufacture process, CMP processing may be performed, or SOG may 
be formed with a spin coat etc., and flattening of the top face of the 3rd interlayer insulation film 7 may 
be carried out more nearly thoroughly. Thus, if flattening is carried out, according to the degree of the 
flattening concerned, the disclination (poor orientation) of the electrooptic material caused by the 
irregularity of the front face of the 3rd interlayer insulation film 7 can be reduced. Especially the burden 
placed on the process which attains such more perfect global flattening since the level difference of the 
top face of the 3rd interlayer insulation film 7 is reduced according to the concave hollow formed in the 
TFT array substrate 10 is dramatically small, and ends. 

[0117] (The whole electro-optic device configuration) The whole gestalt configuration of each operation 
of the electro-optic device constituted as mentioned above is explained with reference to drawing 1212 
and drawing 13 . In addition, drawing 12 is the top view which looked at the TFT array substrate 10 
from the opposite substrate 20 side with each component formed on it, and drawing 13 is a H-H f 
sectional view of drawing 12 shown including the opposite substrate 20. 

[01 18] In drawing 12 , on the TFT array substrate 10, the sealant 52 is formed along the edge and the 
3rd light-shielding film 53 as circumference abandonment which consists of an ingredient which is the 
same as the 2nd light-shielding film 23, or is different is formed in parallel to the inside. The data-line 
actuation circuit 101 and the mounting terminal 102 are formed in the field of the outside of a sealant 52 
along with one side of the TFT array substrate 10, and the scanning-line actuation circuit 104 is 
established in it along with two sides which adjoin this one side. If the scan signal delay supplied to 
scanning-line 3a does not become a problem, the thing only with one side sufficient [ the scanning-line 
actuation circuit 104 ] cannot be overemphasized. Moreover, the data-line actuation circuit 101 may be 
arranged on both sides along the side of an image display field. For example, data- line 6a of an odd 
number train supplies a picture signal from the data-line actuation circuit arranged along one side of an 
image display field, and you may make it the data line of an even number train supply a picture signal 
from the data-line actuation circuit arranged along the side of the opposite hand of said image display 
field. Thus, if it is made to drive data-line 6a in the shape of a ctenidium, since the occupancy area of a 
data-line actuation circuit is extensible, it becomes possible to constitute a complicated circuit. 
Furthermore, two or more wiring 105 for connecting between the scanning-line actuation circuits 104 
established in the both sides of an image display field is formed in one side in which the TFT array 
substrate 10 remains. Moreover, in at least one place of the comer section of the opposite substrate 20, 
the vertical flow material 106 for taking an electric flow between the TFT array substrate 10 and the 
opposite substrate 20 is formed. And as shown in drawing 13 , the opposite substrate 20 with the almost 
same profile as the sealant 52 shown in drawing 12 has fixed to the TFT array substrate 10 by the 
sealant 52 concerned. 

[01 19] You may make it connect with LSI for actuation mounted on TAB (tape automated bonding 
substrate) instead of forming the data-line actuation circuit 101 and the scanning- line actuation circuit 
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104 on the TFT array substrate 10 electrically and mechanically through the anisotropy electric 
conduction film prepared in the periphery of the TFT array substrate 10 with the gestalt of each 
operation explained with reference to drawing 13 from drawing 1 above. Moreover, according to the 
exception of modes of operation, such as TN (Twisted Nematic) mode, STN (super TN) mode, and D- 
STN (double-STN) mode, and the no MARI White mode / NOMA reeve rack mode, a polarization film, 
a phase contrast film, a polarizing plate, etc. are respectively arranged in a predetermined direction at the 
side in which the outgoing radiation light of the side in which the incident light of the opposite substrate 
20 carries out incidence, and the TFT array substrate 10 carries out outgoing radiation. 
[0120] Since the electro-optic device in the gestalt of each operation explained above is applied to a 
color electrooptic material projector, the electro-optic device of three sheets will be respectively used as 
a light valve for RGB, and incidence of the light of each color respectively decomposed through the 
dichroic mirror for RGB color separation will be respectively carried out to each panel as incident light. 
Therefore, with the gestalt of each operation, the light filter is not prepared in the opposite substrate 20. 
However, the light filter of RGB may be formed in the predetermined field which counters pixel 
electrode 9a in which the 2nd light-shielding film 23 is not formed on the opposite substrate 20 with the 
protective coat. If it does in this way, the electro-optic device in the gestalt of each operation is 
applicable to color electro-optic devices, such as color electrooptic material television of direct viewing 
types other than an electrooptic material projector, or a reflective mold. Furthermore, a micro lens may 
be formed so that it may correspond 1 pixel on [ one ] the opposite substrate 20. If it does in this way, a 
bright electro-optic device is realizable by improving the condensing effectiveness of incident light. 
Furthermore, the die clo IKKU filter which makes a RGB color using interference of light by depositing 
the interference layer to which the refractive index of many layers is different on the opposite substrate 
20 again may be formed. According to this opposite substrate with a die clo IKKU filter, a brighter color 
electro-optic device is realizable. 

[0121] Although [ the electro-optic device in the gestalt of each operation explained above ] incidence of 
the incident light is carried out from the opposite substrate 20 side as usual, since 1st light-shielding film 
1 la is prepared, incidence of the incident light is carried out from the TFT array substrate 10 side, and it 
may be made to carry out outgoing radiation from the opposite substrate 20 side. That is, even if it 
attaches an electro-optic device in a projector in this way, it is possible to be able to prevent light 
carrying out incidence to channel field la 1 of semi-conductor layer la and the LDD fields lb and lc, and 
to display a high-definition image on them. Here, in order to prevent the echo by the side of the rear face 
of the TFT array substrate 10 conventionally, the polarizing plate with which AR coat was carried out 
for acid resisting needs to be arranged separately, and AR film needed to be stuck. However, with the 
gestalt of each operation, since [ of the front face of the TFT array substrate 10 and semi-conductor layer 
la ] 1st light-shielding film 1 la is formed at least between channel field la 1 and the LDD fields lb and 
lc, such a polarizing plate and AR film by which AR coat was carried out are used, or the need of using 
the substrate which carried out AR processing of TFT array substrate 10 itself is lost. Therefore, 
according to the gestalt of each operation, ingredient cost can be reduced, and a contaminant, a blemish, 
etc. do not drop the yield at the time of polarizing plate attachment, and it is very advantageous. 
Moreover, since lightfastness is excellent, even if it uses the bright light source, or it carries out 
polarization conversion by the polarization beam splitter and it raises efficiency for light utilization, 
image quality degradation of the cross talk by light etc. is not produced. 

[0122] Moreover, although explained as a switching element prepared in each pixel that it was the poly- 
Si TFT of a forward stagger mold or a coplanar mold, the gestalt of each operation is effective also to 
TFT of other formats, such as TFT of a reverse stagger mold, and an amorphous silicon TFT. 
[0123] Furthermore, as a switching element of each pixel of an electro-optic device, it may change into 
TFT and 2 terminal mold nonlinear elements, such as TFD, may be used. In this case, what is necessary 
is to form either the scanning line or the data lines in an opposite substrate, to consider as a stripe-like 
counterelectrode, to establish another side in a component array substrate, and just to constitute so that it 
may connect with each pixel electrode through each TFD component etc. Or you may constitute as an 
electro-optic device of a passive matrix mold, without preparing a switching element in each pixel of an 
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electro-optic device. In any case, the effectiveness original with this invention mentioned above is 
acquired by flattening in an image display field and a seal field. 

[0124] (Electronic equipment) Next, the gestalt of operation of electronic equipment equipped with the 
liquid crystal equipment 100 explained to the detail above is explained with reference to drawing 16 
from drawing 1414 . 

[0125] The outline configuration of the electronic equipment which equipped drawing 14 with liquid 
crystal equipment 100 in this way is shown first. 

[0126] In drawing 14 , electronic equipment is constituted in preparation for the source 1000 of a 
display information output, the display information processing circuit 1002, the actuation circuit 1004, 
liquid crystal equipment 100, and clock generation circuit 1008 list in the power circuit 1010. The 
source 1000 of a display information output outputs display information, such as a picture signal of a 
predetermined format, to the display information processing circuit 1002 based on the clock signal from 
the clock generation circuit 1008 including the tuning circuit which aligns and outputs memory, such as 
ROM (Read Only Memory), RAM (Random Access Memory), and an optical disk unit, and a picture 
signal. The display information processing circuit 1002 is constituted including various well-known 
processing circuits, such as magnification and a polarity-reversals circuit, a serial-parallel conversion 
circuit, a rotation circuit, a gamma correction circuit, and a clamping circuit, carries out sequential 
generation of the digital signal from the display information inputted based on the clock signal, and 
outputs it to the actuation circuit 1004 with a clock signal CLK. The actuation circuit 1004 drives liquid 
crystal equipment 100. A power circuit 1010 supplies a predetermined power source to each above- 
mentioned circuit. In addition, on the TFT array substrate which constitutes liquid crystal equipment 
100, the actuation circuit 1004 may be carried and, in addition to this, the display information processing 
circuit 1002 may be carried. 

[0127] Next, the example of the electronic equipment constituted in this way from drawing 15 by 
drawing 16 is shown respectively. 

[0128] In drawing 15 , an example slack liquid crystal projector 1 100 of electronic equipment prepares 
three liquid crystal display modules containing the liquid crystal equipment 100 with which the 
actuation circuit 1004 mentioned above was carried on the TFT array substrate, and is constituted as a 
projector respectively used as light valves 100R, 100G, and 100B for RGB. In a liquid crystal projector 
1 100, if incident light is emitted from the lamp unit 1 102 of sources of the white light, such as a metal 
halide lamp, it will be divided into parts for Mitsunari R, G, and B corresponding to the three primary 
colors of RGB with the mirror 1 106 of three sheets, and the dichroic mirror 1 108 of two sheets, and will 
be respectively led to the light valves 100R, 100G, and 100B corresponding to each color. Under the 
present circumstances, especially B light is drawn through the relay lens system 1121 which consists of 
the incidence lens 1 122, a relay lens 1 123, and an outgoing radiation lens 1 124, in order to prevent the 
optical loss by the long optical path. And after a part for Mitsunari corresponding to the three primary 
colors respectively modulated with light valves 100R, 100G, and 100B is again compounded with a 
dichroic prism 1 1 12, it is projected on it by the screen 1 120 as a color picture through a projector lens 
1114. 

[0129] In drawing 16 , the liquid crystal equipment 100 mentioned above is formed in the top covering 
case, and other personal computers 1 200 of the laptop type corresponding to example slack multimedia 
of electronic equipment (PC) are equipped with the body 1204 with which the keyboard 1202 was 
incorporated while they hold CPU, memory, a modem, etc. further. 

[0130]****** equipped with the video tape recorder of a liquid crystal television, a viewfinder mold, or 
a monitor direct viewing type, the car navigation equipment, the electronic notebook, the calculator, the 
word processor, the engineering workstation (EWS), the cellular phone, the TV phone, POS terminal, 
and touch panel other than electronic equipment which were explained with reference to drawing 16 
from drawing 15 above etc. is mentioned as an example of the electronic equipment shown in drawing 



[0131] As explained above, according to the gestalt of this operation, various kinds of electronic 
equipment equipped with the liquid crystal equipment in which high-definition image display with high 



14. 
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manufacture effectiveness is possible is realizable. 
[0132] 

[Effect of the Invention] According to the electro-optic device of this invention, by flattening in the 
image display field using a comparatively easy configuration, a large pixel opening field can be taken 
reducing generating of the disclination of electrooptic material, and the bright electro-optic device in 
which the image display of high quality is possible can be realized, moreover, flattening in the seal field 
using a comparatively easy configuration — the gap between substrates — precision — the highly reliable 
electro-optic device with which it was highly controlled and poor wiring was reduced is realizable. 
[0133] moreover — according to the manufacture approach of the electro-optic device of this invention — 
comparatively easy process control — or a reliable process enables it to manufacture the electro-optic 
device of this invention. 



[Translation done.] 
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